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HEAVY SALES 


MADE TO USERS OF NON-BESSE- 
MER ORES. 


Last Year Makes a New Record for 
Pig Iron Production—Good 
Business in Tin Plate 
and Sheets. 


When 


The year 1907 ended in gloom. 
the last day of 1908 passed, there was a 
because the twelve 


feeling of relief, 


months had been full of suspense, but 


there was a distinctly confident expect 
ation that 1909 would record much more 
satisfactory business conditions than the 


two previous years. This expectation 
has been fully justified, and, although a 
note of warning of the danger of over 
production has been occasionally sound- 
ed, the country has shown its wonderful 
to consume the immense produc- 


blast 


ability 
furnaces and 


tion of mills 


ago, satisfac 


One year 


Blast Furnace tion was being ex- 


Proeducticn pressed because of the 
fact that the progress 
being made toward resumption of nor 


mal conditions was indicated by blast 


furnace statistics, which then showed 


that the production of coke and anthra- 


cite pig iron for the first half of the 


year was 6,789,463 tons, while for the 


second half the production was 8,885, 


123 tons, and the daily production in 


December, 1908, was 55,666 tons. The 


production continued to increase during 
the first half of 1909, for which period 


the .output of blast furnaces was 10, 


820,672 tons, but the amazing increase 


came in the second half, which produced 


14,516,330 tons, making the total for 


the vear 25,337,002 tons, an increase of 


37,270 tons over the previous record 


year, 1907. The daily production for De 


cember, 1909, was 86,539 tons. To the 


figures for coke and anthracite, about 


400,000 tons may be added for charcoal 


pig iron, 


Number 1 





Keen interest has been 
Ore Selling felt in the trade as to 
Rapidly how the blast furnace op 


erators would meet the 


announcement of the advance of 50 


cents on non-Bessemer. ores. It soon 


developed that while some consumers 


were disposed to complain, others were 


not, and nearly all, with the exception 


of those of the east, were ready to 


place their orders. Hence, buying has 


been very heavy during the past few 
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days, and several million tons have been 


contracted for. Some independent in- 


terests have not announced their posi- 
tion in regard to the ore situation, but 
it is believed that they will conform to 


the recently announced prices. 


Specifying against con- 
Very Few 


tracts expiring with the 


Cancellations year were very heavy, 

and cancellations made 
mn account of failure to specify were 
ew. New business is not very heavy 
and contracting is being done in a 
very conservative way, conditions vary- 
ing according to material, the charac- 
ter of order, and desirability of the 
sales of the week 


25.000 


business. Rail 


amounted to about tons, of 


which 20,000 were open-hearth for the 
Burlington. Negotiations involving 
considerable tonnage of rails are pend- 
Severe 


ing in the Pittsburg district. 


weather conditions have interfered to 


a considerable extent with operations 


at many plants during the past week. 


Tonnage of sheets and tin 


Sheets and plate entered for rolling 
Tin Plate last month was extremely 


heavy, not having been. 


equalled since the final month of 1906. 


Some sheet manufacturers have such 


large tonnages on their books chat 


they are declining to take new busi- 
In some cases, premiums of $2 


ness. 


per ton are being obetained by sheet 


The 


products for the 


mills for quick shipment. out- 


look for wire first 


lalf of the year is excelient, but at 


the present time the market is quiet. 
A number of furnaces have 
Conditions been 


inquiring for coke 


in Coke for spot shipment and 


have made some purchases, 
but the reduced production, due tothe 
supply of 


holidays, has reduced the 


prompt coke. Foundrymen in some 


sections are placing additional orders 
for coke, as they find their require- 


ments are greater than anticipated, 
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THE WEEK IN IRON CENTERS 


PITTSBURG. 


Mills Open the Year Well Supplied 
With Tonnage—Basic Sales. 


Office of THe Iron Trave Review, 
510 Park Building, Jan. 4 


The iron and steel mills are begin- 
ning the new year with an accumu 
lation of tonnage in finished products 
upon their books awaiting delivery 
which practically insures their full 
operations throughout the first quarter. 
Buyers have not overlooked any op- 
portunities to specify in full their con- 
tracts expiring Jan. 1, many of which 
were negotiated at advantageous price 
terms, and the cancellation of unor- 


dered tonnage has been comparatively 


light. The prospects for the renewal. 


cf heavy buying before the present 
business shall have been worked off 
are reported to be very promising. 

For the first time in a long period, 
the total reported sales of basic pig 
iron in Pittsburg and valley territory 
in December were larger than in 
Bessemer for any single month. The 
reported sales, however, scarcely rep- 
resented the full extent of the trans- 
fers of basic recently made in_ this 
territory, principally to merchant in- 
terests to apply upon contracts and 
to middlemen. The basic average for 
December was $17.004, valley, ort 
$17.904, Pittsburg, compared with 
$17.31, valley, and $18.21, Pittsburg, in 
November. The lower price was due 
to the picking up by consumers and 
sellers of different lots in middle 
men’s hands, which were pressing the 
market. The Bessemer average for 
December was $19, valley. or $19.90, 
Pittsburg, the same as in November. 
Some new inquiry has come out for 
foundry, but the week as a_ whole 
1as been quiet. A local steel company 
bought 3,000 tons of low-phosphorus 
iron for first half from eastern mak- 
ers at about $23, Pittsburg. Prompt 
sales of small lots of low phosphcrus 
iron were made in this territory this 
week at $23.80, Pittsburg. 

Makers of steel bars have not yet 
figured up the full extent of the can- 
cellations of unspecified tonnage on 
contracts expiring Jan. 1, but state 
that it will be very light. Owing to 
the larger tonnage of steel bars bought 
and to the extent of the low selling 
earlier in the year down to 1.10c, 
Pittsburg, the possible cancellations 
were more likely to be greater in this 
line than in any other finished ma- 


terial. Buyers, however, have seen 


that every technicality in their con 


tracts has been observed in order that 
they might have the benefit of the ton- 
nage which the mills were obligated 
to deliver to them at profitable prices 
Many had specified in full by Dec. 1, 
their contracts to the end of the year 
with the knowledge that deliveries 
could not be made until sometime in 
the first quarter. The steel bar mills 
begin the new year with an accumu 
lation of orders for rolling which 
means practically three months full 
operations. Some new _ business for 
second quarter is being taken at 1.50c, 
which is the general level of the mar 
ket. Bar iron is fairly active at 1.70c 
to 1.75c, Pittsburg, specifications from 
the west being quite satisfactory. The 
hoop market continues to show im 
provement both in specifications and in 


new business 


Demand For Steel. 


The semi-finished material situation 


continues to show the great demand 
for steel, particularly open-hearth, to 
supply the needs of the finishing mills 
Some of the largest makers are not 
selling in the open market because of 
their own heavy requirements, and are 
having some trouble to arrange their 
operations to supply the tonnage of 
open-hearth material needed for particu- 
lar plants. Buyers of open-hearth steel 
in this territory have been applying to 
outside makers for tonnage and some 
sales of this kind have been made. Be 
cause of the relatively light demand for 
rails upon eastern makers, the Bessemer 
billet situation is not as congested as 
that of open-hearth, as some of the Bes 
semer product that has usually gone to 
rail operations is now being diverted 
to the open market. Merchant buyers 
of steel in the Pittsburg district now 
have out considerable inquiry amounting 
to a fairly large tonnage. One consumer 
is asking for 4,000 tons for first half. 
A large steel company which recently 
bought a tonnage of small open-hearth 
billets closed at $30 Pittsburg. Some 
fancy prices have been paid for small 
open-hearth billets for prompt shipment 
The sheet bar situation appears a trifle 
easier in that shipments on contracts are 
being made more promptly to consumers. 
Some sellers of sheet bars within the $1 
Pittsburg freight limits have been’ cov 
ering their regular customers at $28.50 
mill, but are asking $29 mill to other 
buyers and this price is about the gen- 
eral level of the market. There appears 
to be a little freer offering of bars. 
Important negotiations for rails affect 


ing the mills in this territory are still 


pending. The outlook for rail mill oper- 
ations over the first quarter is a little 
better through more liberal specifications 
being received. Some makers who have 
been rolling billets on rail mills have 
ceased taking orders for such steel in 
the open market for forward shipment 
until they can take a better accounting 
of their own future requirements. The 
light rail demand is well sustained, the 
Carnegie Steel Co. having booked 3,500 
tons the past week. The standard spike 
market is not very active, but consider- 


able business is going in small spikes. 
Important Contracts Placed. 


A nmber of important structural steel 
contracts were placed in the final week 
of the year. Principal among these was 
that calling fer 25,000 tons for the new 
municipal building at New York, which 
was awarded to the Pennsylvania Steel 
Co. The American Bridge Co. took 
8,000 tons for the first units for the con 
templated new construction of the Amer- 
ican Sheet & Tin Plate Co. at Gary, 
which will consist of light plate and 
sheet mills. The Donovan Wire & Iron 
Works, Toledo, took 1,600 tons for the 
new buildings of the Owens-West Bottle 
Co. at Fairmount, W. Va.. The River 
side Bridge Co., Wheeling, was awarded 
1,500 tons for the Second National Bank 
building at Akron, O. Consumers. of 
plates and shapes in practically all cases 
specified in full their contracts expiring 
Jan. 1, and cencellations by makers of 
unordered tonnage at this date were 
very small. The plate and shape mills 
began the new year with sufficient un- 
delivered tonnage upon their books to 
insure their full operations for a num 
ber of months to come, The general sit- 
uation in the eastern market has recently 
shown some softness and: this quotation 
has been shaded. Little late car buying 
is reported. The remaining 500 of the 
2,000 steel ore cars of the Duluth, Mis- 
sabe & Northern and the Duluth & Iron 
Range railoads have been divided be- 
tween the Pressed Steel Car Co, and 
the Clark Car Co., Pittsburg, the former 
receiving 300 and the latter 200. As 
previously reported, 1,500 of these ‘cars 


will be of the Summers type. 
Sheets and Tin Plates. 


In sheets and tin plate, the month of 
December 2s to tonnage entered for roll- 
ing has presented a notable record, which 
is rivaled only by the final month of 
1906, when an unexpected heavy demand 
for sheets was in evidence. Some of 
the largest makers of sheets have their 
outputs so engaged by contracts and by 
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specifications entered far ahead that they 
are declining new business. This condi 
tion is giving rise to a state of the mat 
ket where premiums reported at $2 a 
ton are being obtained by some mills on 
quick shipment material. Tin plate con 
sumers are specifying very freely 
against their contracts and orders ot 
mill books are accumulating heavily, 
which in some cases are extending ship 
ments on new specifications beyond May 
Because of the reduced prices on tin 
cans, a heavy demand from canners is 
in prospect, and the can manufacturers 
are now specifying freely for their bright 
plate. Shipments to the more remotely 
located salmon packers of the Pacific 
coast are now going forward, and_ the 
main movement will follow after Feb. 1 
Reports are current of premiums being 
paid for prompt plate, but this probably 
applies to terne plate, the .production of 
which has been curtailed through labor 
disturbances 

Leading makers of wire products whi 
held year-end meetings of sales organ 
zations in Pittsburg and New York the 
past week report that prospects fot 
spring business for the first half are 
very promising. At the present time, 
the market is rather quiet, since it is too 
early for the beginning of the spring 
buying movement There are some cut 
rent reports that concessions im wire 
prices have recently been allowed in 
close competition, but the extent of any 
shading is not well established, Wire 
rods are firm at $33 and $34 Pittsburg 
The new classification of wrought pipe 
adopted by iron and steel pipe mekers 
is now in effect, and has not been at- 
tended by any special developments. The 
pipe market is also rather quiet, as it 1s 
understood jobbers have freely covered 
at past low prices There has been, 
however, a very fair specifying move 
ment for this time of year. Boiler tubes 
are holding up well, and the outlook 1s 


nore promising 
Coke Little Changed. 


the coke market has shown _ littl 
change in the week Some furnaces 
which have not covered on extended 
contracts have been shopping about foi 
spot coke, and have been picking up 
some bargains, but the falling off of 
production Christmas week amounting 
to 2ebout 75,000 tons has somewhat cur 
tailed the offering of prompt coke 
Production the past week was, however, 
about normal. There is some spread 
in prompt prices according to grade, 
an eastern furnace paying $2.75 ovens 
for 3,000 tons of high grade Connells 
ville furnace coke for immediate ship 


ment \ sale of 3,000 tons a month of 





furnace coke for first half at 
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consumers 1s also reported No con 
firmation of the rumor that the H. ¢ 
} 


awil 
MWeaVil 


Frick Coke Co. has been buying 


in the prompt market can be obtained, 


and this is probably untru The foun 
dry coke situation 1 asier both 1 
prompt and contract material. Water 
shortages in the operating regions ar 


still causing trouble, but the recent thaws 
may provide ye improvement r] 
scrap market continues dull, but dealers 


are unwilling to make price concessions 


in t inticipatt newed buying 
con 

lhe re no ( » Dd nk ed | 
the regular cheduk of Pittsburg prices 
on various iron and steel preducts ane 
quotations are omitted this week Phe 
quotations for the year will be found 
in connection with t nual ew il 


CLEVELAND 


Ncn-Bessemer Ores Being Sold at Re- 
cent Advance in Price. 


ment the aval i cents a tol 
m non-Bessen ll as Bessemet 
ores, sales of non-B nei res have 
been made in | e volum« \s 

nounced last weel ll the Bessemet 
res availabl \ I quickly disposed 
Ot Son ul ( men ve x 
pressed surprise that tl dvan¢ 1 
1( | _ 1) rT \ 50) ( nts 11] 
tea 35 or 40 cents. but with the 
xception of th furnac owners 1n 
eastern territory, w have hesitated 
long in making their purchases. There 
has been considerable difficulty ex- 
perienced in satisfying some furnace 
operators, especially those making 
malleable and basic, as there is a 


scarcity of ore low enough in phos 


phorus to meet the demands for low 
phosphorus products, and there is an 
increasing tendency to specify lower 


phesphorus in basic pig iron that 


was formerly the custom. Some inde 
pendent interests hay not yet an 
nounced what their position ll be 
in regard to the ore situation, but 1t 
is expected that they will conform 
to the recently announced prices 

On base ores with the guarante 
of 55 per cent on old range and Mesa 
bi Bessemer, and 5] per c¢ nt mn Old 
range and Messabi non-Bessemer, we 
auote as follows Old range Bess« 


mer, $5: Mesabi Bessemer, $4.75; old 
range non-Bessemet $4.20 Mesabi 
non-Bessemer, $4 

Pig Iron.—The market is « 
only sales of any consequen n 
bout 1,000 tons ot 


nounced being 


u par enna — rer gym oy es 
, 
3 
S or first halt, at $17.50, valley, 


nd 6,000 tons of basic for last half 
$18, valley foundries are taking 
their iron on contract, and in many 
e asking for anticipation of 
ments The minimum quotation 
for No. 2 foundry and malleable is 
$17, valley The new furnace of Cor 
rigan, McKinney & Co. will not go 
into blast before Feb. 1, as some un- 
expected causes for delay have been 
encountered The report that. the 
rection of a second stack by the 
rm had been started is not true. 


We quote, delivered In Cleveland, as 


No. 2 SOBRGES - -.. csetn cabanas $17.90 to 18.00 
Né, 32. Begthe@et 700s Bk 18.35 


Gray. . Tong oes ss SORES 17.15 to 17.40 
DOODOOIEE ok conc cavcaPi aes rere 19.90 
Lake Superior charcoal.......... 19.50 to 20.00 
Jackson Co. 8 per cent silvery... 20.55 

Ccke.—Foundrymen are showing 
| 


onsiderab! 


ye interest and some con- 


tT 


acts have been made. A number of 
; ; 


idries have ordered additional ton- 
ige of spot coke, as their require 
ments have proved heavier than they 
nticipated For prompt delivery, 
Connellsville furnace coke is quoted 


7 


at $2.60 to $2.75, and for contract. 
$2.75 to $2.80 F 


oundry coke is quot 


b2 


ed $3.10 to $3.25 for prompt, and 
$3.25 to $3.40 for first half. 
Finished Materials—Very few con- 
tracts expiring Jan. 1 were cancelled 
yn account of specifications not being 
ceived, as in nearly all cases the 
ull tonnages contracted were speci- 
hed The leading interest is now 
making contracts for bars at 1.50¢ fon 
rst quarter, but is not making re- 
quirement contracts for other materi- 
Is, sales being made only to meet 
the needs of specific jobs. Some in- 
dependent interests are contracting 
more freely on bars, plates and shapes, 
but all selling interests are acting 
onservatively and are discriminating 
carefully We note a sale oz 3,000 
tons of plates at 1.60c for delivery be- 
re March 1. There isa ‘fair de 
mand for light rails and some _ in- 
quiry for standard sections. 

Old Material—Thc market for old 
material in this district continues dull 
nd dealers are not looking for a re- 
sumption of activity for a week or 
ten days at least. At present there 
is not enough activity to justify any 
changes in the prices quoted a week 
go, which are allowed to stand as 
the nominal prices. We quote. gross 
tons, f. o. b. Cleveland, as follows: 
Old ives - refleiae: ec a seed $20.00 to 20.50 


Old steel rails 17.00 to 17.50 
Old * car “WHEE.” Si wi. Craweuas< . 17.50 to 18.00 
Old steel boiler plate.......... 14.00 to 14.50 
Malleable iron (railroad)....... 17.00 to 17.50 


Steel ‘axles eV eiis st Gee 19.350 to 20.00 
Malleable iron (agricultural).... 15.00 to 15.59 
Heavy StQ8P oa < tec indeaee cakes 16.25 to 16 7% 
Country mixed steel .....cses. 14.00 to 14.50 











—— 





We quote, net tons, as follows: 
a ae” Se ee $16.00 to 16.50 
Peed’ NRE oe cine oo o's cnn 86% 14.00 to 14.25 
No, ‘A ‘machine cast isi... cee cse 15.00 to 15.50 
Te SUR A Lk noo s'are 6 © 11.00 to 11.50 
Machine shop turnings........... 10.50 to 11.00 
aa 8 ah ln spe 12.50 to 13.00 
Pe Oe MMR os sabe hs ees 6 12.00 to 12.50 
NMR ta gas sia Suh way wie © 60 11.50 to 12.00 
ee aR eS 6.50 to 7.00 
Wrought drilling .......... ..++ 10.50 to 11.00 
Mk Cad win in elo k yay 12.00 to 12.50 
St MT TS ows Wace « so ¢ 0.00 ses 8.50 to 9.00 


CINCINNATI. 


Pig Iron Has Firmer Tone—Pipe 
Maker in the Market. 


Office of Tue Iron Trapve Review, 
First National Bank Budg., Jan. 4 


Pig Iron.—A firmer tone to the pig 
iron market in this center has de- 
veloped under increased inquiry and 

few scattering sales. The demand 
ias not, however, been sufficiently 
large to affect prices materially, but 
the dull and weak feeling has been 
dispelled and producers are inclined 
to regard the situation somewhat more 
confidently. But few of the inquiries 
ending last week have been closed 
and this pending tonnage, with the ad 
ditional scattered inquiry, has been 
the feature of strength in the market. 

\n Ohio pipe manufacturer is in 
quiring for 11,000 tons for delivery 
ver the entire year and has closed 
for a portion of this tonnage. A 
manufacturer in northern Ohio is 
inquiring for 2,000 tons of northern 
iron and there are scattered inquiries 
of from 500 to 1,000 tons of southern 
and northern iron pending. There are 
two malleable consumers in the mar 
ket. one for 2,000 tons and the ot 
without specified tonnage, but proba 
bly for a larger amount. Prices con 
tinue at $14, Birmingham, for south- 
ern iron, and some of the leading pro 
ducers are accepting business through 
the first half of the year on this basis, 
while others are maintaining $14.50 
Northern iron is quotable at $17, Iron 
ton, for malleable or No. 2 foundry. 
High silicon iron has been advanced 
to the schedule of $20, furnace, for 8 
per cent, which is the asking price for 
first half of 1910. While the marke: 
has assumed a stronger or steadier 
tone the buying and inquiry has 
not yet been sufficient to become con 
vincing as to the stability of prices 
in some quarters It may be sug 
gested that the present buying is con 
fined to actual needs, melters pre 
ferring to cover at this time, the mar 
ket having had a decline of from 50 
cents to $1 per ton. but the element 


veculative buying at present prices 


OT 1 
ad 
does not appear to be indicated. There 
is some call for prices for third and 
fourth quarter delivery, but southern 


third quarter business 


furnaces preter 
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and prices for the last half of the 
year are not established. 

We quote for prompt shipment 
and delivery for the first half of 
1910, delivered Cincinnati, based on 
freight rates of $3.25 from  Birming- 


ham and $1.20 from Ironton, as fol 


lows: 

Southern foundry No. 1........ $17.75 to 18.25 
Southern foundry No. 2........ 17.25.to 17.75 
Southern foundry No. 3........ 16.75 to 17.25 
Southern foundry No, 4........ 16.75 to 17.00 
oo Se SR By, ee 17.75 to 18.25 
Southern No.2) e0ft..% 65 26 2 sis 17.25 to 17.75 
Southern gray {0T8G <6 ccc cnccs 16.50 to 16.75 
Northern No. 1 foundry........ 18.70 
Northern No. 2 foundry........ 18.20 
Northern No. 3 foundry........ 17.70 
Jackson county 6 per cent silicon 20.20 
Jackson county & per cent silicon 21.20 
Jackson county 10 per cent silicon 22.20 


Finished Material.— The market 
is firm and some sales have’ been 
made here on a basis of 1.50c, Pitts 
burg, for steel bars. There is the 
same persistent call for deliveries on 
uncompleted contracts and mills are 
not seeking first half business, but 
rather taking it on conservatively. 

Ccke.—The general market is 
quiet, but the shortage in equip 
ments and delays on the part of 
transportation companies are result 
ing in considerable effort on the part 
of sales agencies to locate and hurry 
forward cars in transit. The light 
producti n incident to the holiday s 
and to some extent due to the wintry 
weather, has tended to increase the 
difficulty in keeping consumers’ sup- 
plies up to requirements. Prices are 
without material change and in the 
leading coke producing districts are 
as follows: 


Connellsville district: 


Prompt First half 
shipment. 1910. 
Foundry coke ....... $3.10 to 3.35 $3.35 to 3.50 
Furnace coke ...... 2.75 to 2.80 2.75 to 3.00 
‘Wise county district: 
Foundry coke ...... 2.75 to 3.00 3.00 to 3.50 
Furnace coke ...... 2.10 to 2.25 *Sliding 


[scale basis. 
Pocahontas district: 


Foundry coke s > 85 to 3.00 3.00 
Furnace coke ...... 2.50 to 2.75 ZiF5 


*Sliding scale basis means $1.60 for coke 


based on $9, Birmingham, for pig iron, with 
an advance of 16% per cent of the amount 
over $9 at which pig iron is quoted. This is 
the usual basis. Other forms of sliding con- 
tracts are also made. 

Old Material—The demand con 
tinues light and the market rules 
quiet. There is a fair movement of 
scrap on old contracts, but there is 
very little doing in new business. 
Dealers are taking a rather hopeful 
view of the outlook and expect in 
creased activity during January. 
There has been but little effort to 
interest buyers or melters recently 
and prices while largely nominal 
have sbeen fairly well maintained 


Dealers’ pric s here are about as 


follows: 

Old No. 1 R. R. wrought, net 

NN Sid oa his babe soe 60 $13.50 to 14.00 
No. 1 machinery, net tons...... 13.50 to 14.00 


No. 1 busheling,. net tons...... 13.00 to 13.50 
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Old iron rails, gross tons....... 18.00 to 18.50 
Old steel rails (re-rolling), gross 

Mea EEE SC CREE ee be ee 17.00 to 17.50 
Old short lengths, gross tons... 15.50 to 16.50 
Old iron axles, net tons....... - 19.00 to 19.50 
Heavy melting scrap, gross tons. 14.50 to 15.00 
Stove piste. met t0n8.. 20560 ss0 10.50 to 11.00 
Heavy turnings, - net. ........%% 9.25to 9.75 
Cast Deceies. Met tos. isis. wes 8.00 to 8.50 
Cae “MEE 20 4bt kes ase ev ade ss 15.50 to 16.60 
TE RUE ob cies a sheets esas to 12.00 to 12.50 


PHILADELPHIA. 


Furnace and Mill Operations Cur- 
tailed by Severe Weather. 
Jan. 4. 


Pig Iron.—lurnace operations dur 
ing the past week have been badly 
handicapped, with the result that the 
output was sharply curtailed. In 
some parts of eastern Pennsylvania 
the ®snowfall was fully 30 inches, 
with drifts of considerable depth, 
rendering anything approaching ade 
quate shipping facilities out of the 
question until late in the week, and 
few furnaces escaped suspension, while 
several stacks were banked for a number 
of days. Inability to secure limestone 
was the cause of one interest banking 
several of its furnaces, but in some in- 
stances temporary delays were oc 
casioned merely by the difficulty in 
handling materials already in the 
yards. Conditions are again normal, 
however, and shipments are going 
forward as usual Selling during the 
week has been limited to gray forge 
and pipe irons, transactions includ 
ing several blocks of from 1,000 to 
3,000 tons, with some attractive in- 
quiries for pipe making iron — still 
pending. There has alsO been some 
little business in foundry, on which 
prices appear to be a_ shade firmer, 
but none in low phosphorus or ba- 
sic. In regard to the latter, there is 
some degree of expectation that 
prices may shade off in sympathy 
with the recent sharp decline in 
heavy melting steel, on the theory 
that at its lower level scrap will be 
used in larger proportions by open 
hearth plants. Two factors make 
this improbable—the narrow range 
between production costs and the 
present selling price of basic iron, 
the output of which is practically dis- 
posed of over the first quarter; and 
the fact that, although the present 
market on steel scrap is about $17, 
delivered, the mills are still taking 
shipments on contracts at a much 
higher figure and will. conitinue to do 
so for some time. One of the lead- 
ing producers in the district reports 
that it closed the year literally with 
out any iron on its banks. We quote, 
first quarter delivery at eastern 
Pennsylvania points, as follows: 


OR ee err Cre $19.50 to 20.00 
ee ee Per eee ore 19.00 to 19.25 
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Ph 2 NS VSG Uke Gie-a's 56 okie @ kes 18.50 to 19.00 
Standard gray forge ..... 17.75 to 18.00 
sasic ator ; 18.75 to 19.00 
Lew « PHOADNOLED. 20s eee wss 75 to 23.25 
No. 2 Birmingham .. : . 19.00 to 19.50 
ae > es) a ee 19.50 to 20.00 
No. 2. - plain. Vir@inia.. ..c.s.00 19.00 to 19.50 


Finished Materials. Eastern mills 
and independent plants in western 
Pennsylvania are starting the year 
with a price of 1.60c, Pittsburg, well 
established on structural shapes and 
plates, though bar business at 1.45c 
is still reported. The line vas 
sharply drawn on contracts expiring 
with the year and no extensions were 


Interest centers in two lo 


allowed. 
cal hotel propositions, the [Fairmount 


and the Mauran apartments, both of 


which seem certain to go through 
and will uit v | or th 
1000 tor if teel ] i tol t 

Ving et pier will probably b 


supplied by the American Bridge Co 
Billets continue scarce and in good 
demand at $30, eastern mill Be 
cause of the snowfall, some mills have 
been unable to obtain fuel and thet 
operations have been limited, whilk 
at several points shipments were’sus 
pended for several days. We quote, 
Philadelphia delivery: Structural shapes 
anal plat s, 1.70c to 1.80c; steel bars, 
1€0¢ to 1.70c; refined bar iron, 1.70c 
to 1.75c; billets $30.69. 

Old Material.—The week has been 
featured by a condition without prece 
dent in the trade—because of em 
bargoes, either actual or threatened, 
not an important consumer of heavy 
melting steel in this district has been 
In a position to accept shipments. 
One interest located near this city, 
which has been accepting desirablk 
old material, got in about 4,000 tons 
of foreign scrap and is exerting every 
facility to handle it. With these con 


1 


itions prevailing, the heavy snow 


fall came rather as a relief to the 
scrap trade and had no appreciable 
effect Mills are not buying and the 
$17, delivered, price is largely nom 
inal, though it is reported that deal 


ers are picking up some lots pressing 


for an outlet at even lower figures 
\ + . 

We quote, gross tons, delivery at 
eastern Pennsylvania consuming 


points, as follows: 


Old steel rails é >) ree $18.50 to 19.00 
No. 1 siessve 17.00%5 17-50 
Old 17.00 to 17.50 
Old : ’ 29.00 to 30.00 
Old .. 23.00 to 24.00 
Ni g 18.50 to 19.00 
Wro . 16.75 to 17.25 
Cast be . 12.50 to 13.00 
\ ght wees. 14.50 to 15.00 
Hleay : | saviace 17.23 t0:15,00 
x ‘ lle oe . 16.75 to 17.25 
Stove pla : ..-- 13.00 to 14.00 


The Illinois Steel Co. lighted these 
stacks in December: South No. 3 on 


the 9th; Jolet No, 2 on the: 12th: 
Union No. 3 on the Ist. 
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BUFFALO. 


Pig Iron Firm and Higher Prices Ex- 
pected—Scrap is Dull. 

Office of THe Tron TR REVIEW, 

Ellicott Squa 

Pig Iron.—The firm tone felt in the 

market during the closing weeks 

of the past year is present at the bi 

Producers are con 

fident and buyers are looking well 

after their needs and are feeling out 

the market in every possible’ way. 

The question of prices is important 


and in ‘this respect the market is 


somewhat unsettled, but there is no 
tendency toward lower prices. iF 
dications point toward an advance 


The production here, the tonnage on 


hand, the inquiry and needs of the 
foundries, make it apparent that quo 
tations are likely to advance with 

the nex ew veeks unless some un 
ore. ec ( oO" S 1 tiie 1S ( 

Situation It 1 generally belt | 
that tl vill SOO01 b i vivan 

of 50 cents a ton The call for all 
the foundry grades is steady and mal 
leable has becom«e more important 
factor One interest, to meet this 
demand, turned nT furnace from 


oundry iron to producing malleabl 
This feature apparently. is not du 
so much to railroad requirements as 
to other interests. Railroads have 
not come into the market for as much 
malleable as had been expected. The 
outlook for business is excellent at 


this time. This applies not only to 


the furnaces but also to the foundry 





interests, most of which look for 
business betterments during the st 
half. We quote f. o. b. Buffalo, d 

liveries during first quarter, as fol 
lows: 

PE ne NE OS as ou re ae we $17.25 to 17.75 
Re OG eens eee 16.7 17.25 
PO Bo WOR tics ches gies 16 75 to 17.00 
PRN Sc IONE 6 src ees aace sae 16.25 to 16.50 
MT PORN: sp ob ae anseCeerlanea 16.00 to 16.50 
Malleable Bessemer ........... 17.25 to 18.25 
MOINS ake staring & Swed Wales « COEDS PS 18.25 to 18.75 
RRA SS ee ey ea 20.00 to 21.00 


Finished Products——The close « 
December shows that specifications 
mn Old contracts, which expired Jan. 
1, came out very freely, but little has 
appeared with the opening of the 
new year. The general tone and out 
look is satisfactory. No new _ busi 
ness has appeared which has not been 
previously reported, Several conitracts 
for structural are pending These 
may be closed during the week. In 
quiry for structural dominates the 
market now, the call for bars having 
fallen off. It is generally reported 
that deliveries on bars are three 
months behind, but on structural de 
liveries may be had under favorable 
conditions in 60 days 


Old Material —The lull in this mar 





ket inues, inquiries being few 
and scattering and sales mostly of 
small tonnage. Firms carrying heavy 
stocks, however, are not discouraged 
and ask prices which hold up the 
tone of the market. Within the next 
few weeks, it is thought, some sub- 
stantial activity will be felt. Prices 
are a little depressed and quotations 
on several lines are changed. Heavy 
melting steel is 25 cents less, ‘the rul- 
ing price now being $16.25. to $16.75. 
Car wheels can be bought for $1 less 
than a month ago, $18 to $18.59. Ma 
chine shop turnings are now quoted 
at $11.75 to $12.25. It will be seen 
also from this schedule that cast 
iron borings are shaded 25 cents. 
The same is true of stove plate. Boil- 
er plate is off red at $14.50 to $15. 

suf 


We quote, gross tons, f. o. b. I 


» as follows: 
H melting steel ‘ee ....+ $16.25 to 16.75 
No. 1 railroad wrought scrap... 18.25 to 18.75 
No. 1 railroad and machine cast 


i) MEER ee 16.50 to 17.00 


Old steel “aulés F263. 0s 5t0eanes 21.00 to 21.50 
io ae ees cvccccecee AGG te aueee 
( W 8.00 to 18.50 


17.00 to 17.50 


la shop turnings oo eye 8 11.75 to 12.25 
( st rot boring e* e*e *“* 9 25 to 9.75 
low phosphorus steel scrap..... 21.00 to 22.00 
Old: iroa.. THB bs cn 9 ace aes 20.00 to 21.00 
Tet "SFO Os eet sinc cpa e es Wea 14.00 to 14.50 
Sheet’ tree. se. sMiinhawevestas 9.00 to 9.50 
Stove plat x .. 13.75 to 14.25 
Pipe’. and -8G0d «.'s55 bie cecenms 14.00 to 14.50 
Grate BOFS 2. «ssa 00s cheese cio 13.00 to 13.50 
Boil lat 14.50 to 15.00 


ST. LOUIS. 


Some Inauiries Out, But Little Act- 
ive Business Reported. 
Fan: a 
Pig Ircn.—Inquiries are out in the 
St. Louis territory for several hun- 
lred tons of No 
shipment over the first half of the 


i 


southern iron for 


new year, and for 500 to 600 tons of 
50 per cent ferro-silicon for ship 
ment from January to December of 
1910. With this exception, business 
in the pig iron industry is about as 
dull as it has ever been known on 
the first of the year. Inventories and 
stock taking seem to be the order 
of the day, and until this work is 
completed it is not expected that a 
buying movement will begin. 

The actual price of southern iron 
seems to be a little hard to deter- 
mine. Some agents insist that $14.50 
is correct, while others Say $14, and 
some as high as $15. A careful can- 
vass of dealers, however, leads to 
the belief that $14.50 is about pres- 
ent price. Northern iron is offered 
at $17 to $17.50, Ironton Prices for 
southern iron, delivered, to whi 
Birmingham freight of $3.75 has 
been added, follow: 

No. . 3+ Soedry. << 55 Ais we ceeees $ 18.75 
No, 2 foundry 

No. 3 foundry 17.75 
No: 4 gouthet aj ¢..0éesetens - 16.75 to 17.25 

















Coke.—Business in coke is_ just 
about as dull as it is in pig iron, and 
there is no apparent indication of a 
change until the holidays are well 
over. Connellsville 72-hour foundry 
coke for prompt shipment is offered 
at $3.15 to $3.25, and at $3.25 to $3.50 
for future delivery. Connellsville 48 
hour furnace coke and Virginia foun 
dry and furnace grades are bringing 
about the same prices as last week, 
with very little demand for Connells 
ville furnace. The freight on coke 
to East St. Louis and St. Louis 1s 
$2.80, and $2.70 from the Virginia 
fields when shipment is destined be 
yond St, Louis. By-product coke 1s 
unchanged in price 

Old Material_—The scrap iron mar- 
ket is about at a standstill, no sales 
of any importance having been re 


ported during the last week or to 


day. Our prices follow: 
ere WOMOOID 2s. ote ainiae dese oe $17.00 to 17.50 
RP ee 19.00 to 20.00 


Rerolling rails (4 ft. and over). 16.75 to 17.25 
Old steel rails (2 ft. and under) 16.50 to 17.00 
Light section relayers, 45 Ibs. 

and under, subject to inspection 21.00 to 23.00 
Relaying rails, subject to inspec- 


fee zouk Ry See CaN 24.50 to 25.00 
Frogs, switches and guards 15.50 to 16.00 
Heavy melting steel ........... 15.50 to 16.00 
Shoveling steel ; ; 4.00 to 14.50 


We quote, net tons, as follows 


Ne. 14 RR: RB. wrought.’:.... .. -$14.50 to 15.00 
No, 2 R. R. wrought.;.. 13.50 to 14.00 
Arch bars and transoms.... 17.50 to 18.00 
Knuckles, couplers and springs 15.00 to 15.50 
ae ag as hw ai 5 17.00 to 17.50 
en ae ee | a a 20.00 to 21.00 
en ee SS ee eee 20.00 to 21.00 
Locomotive tires ......... a 18.00 to 18.50 
No. 1 country wrought ...... 12.25 to 12.75 
Pipes and flues........ cosvae es 11.75 to 12.00 
No. 1 cast, 150 Ibs. and less.... 14.00 to 14.50 
No. 1  busheling ch palvoved 63a, See Meee 
a a ow egy win e-0'6.0 0.0 9.75 to 10.25 


NS ee eee .. 11.50 to 12.00 
Se 13.00 to 14.00 
Cast and mixed borings......... 7.50 to 8.00 
Machine shop turnings..... -..«- 10.75 to 11.25 
Railroad malleable ......°...... 13.25 to 13.75 
Agricultural malleable .......... 11.50 to 12.00 
Stove plate and light cast scrap. 11.50 to 12.50 
Angle bars, splices, etc. (iron).. 17.25 to 17.75 
0 eS Sa ea 15.50 to 16.00 


SEATTLE. 


Great Activity in Finished Material 
—Pig Iron Market Quiet. 


Office of Tue Iron 
? > 


3 Pioneer 





Conditions similar to those which 
have prevailed throughout the whol 
of the last quarter mark the clos¢ 
of the year on the north Pacific coast 
Finished materials ‘and all hight 
products are moving at a_ whirlwind 
rate, galvanized sheets leading the 
market in activity Manufacturing 
plants are well filled with orders 
and local rolling mills are running 
at the topmost gait. Jobbing foun 
dries and machine shops are doing 
only a moderate’ business A mar- 
ket remarkably favorable from a 
consumer's standpoint continues to 
prevail in nearly all lines Attract 


ive prices exist in castings and in 
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boiler, tank plate and structura! 


work. Generally speaking, local 


foundry, shop*and fabricators’ prices 


have changed but _ Iittle since the 
spring of the year in spite of the 
advances in raw materials btwak 


conceded in all quarters that this 
condition cannot continue much long 


er and increased prices to the con 


sumer. ari xpected to characterize 
the first half of the new year. 
Pig Iron. The market continues 


quiet with prices generally from $2 


to $3 higher than those quoted six 
months ago Several ships, with 


cargoes practically all sold, are ex 


pected to arrive during January 
The steamer M. S. Dollar arrived 
Dec. 29 with 1,000 tons of Chinese 
pig Manufacturing foundries — are 
busy while jobbing shops are doing 
very little \s low as $40 a net ton 


y quoted on building castings, 
while contracts for high grade ma- 
chinery castings are made at figures 
ranging from $50 to $80 a net ton 
There is a large volume of building 


work under consideration, which will 


considerably increase the January 
foundry melt Building castings in 
Spokane are quoted at 234 cents per 
pound The foundrymen are anxious 


for and expect better prices, but in 
the meantime, present, an unusual 
consumer’s opportunity exists Low 


foundry prices, however, are having 





a seriously depressing influence on 
the local pig iron market. We con 
tinue to quote in gross tons, foreign 
iron ex ship Puget Sound or Colum- 
bia river; domestic, f. o. b. Pacific 

ast terminals 
No Englisl Jarro spot... .$24.00 to 24.5 
no. i. se, Han Yang, spot. 23.00 to 23.5 
No. 1, English, Cleveland and 

Jarrow, to arrive Jan., limited 

quantity pins WUb-w..<'o's Co Wieck we 24.00 to 24.50 
Glengarnock, Scotch, to arrive 

eye PUPA eee 24.50 to 25.00 
No. 1 English, Jarrow, to arrive 

NN. cee b ch oka «eae 24.00 
Southern N 2, domest ; 4.50 to 25.00 


Merchant Iron.—Local mills re 
rolling common iron bars are doing 
an excellent business The trade is 
very active, but freight traffic con 
gestion is interfering with deliver 
ies and is seriously handicapping 
jobbers in their efforts to keep all 
sizes in. stock \ number of sizes 
of bars and light structural shapes 
are out of stock locally. Both iron 
and steel bars have advanced 10 cents 
per 100 pounds recently Further 
advances in steel bars are. antici 
pated. We quote base prices per 
100 pounds, f. 0. b. Seattle, as fol- 
lows Common iron. bars, $2.30; 
soft steel bars, $2.50; machinery steel, 
$2.85; Norway iron, $3.75; angles 
channels, zees and tees under 3 
inches, $2.80. 


Coke. Decreased 


foundry con 
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sumption and improved freight con- 
ditions have combined to prevent 
any danger of a coke shortage for 
the present. Buying is light. The 
new washing plant of the Wilkeson 
Coal & Coke Co. will be in opera 
tion early in the year and-a consid 
erable . improvement in the quality 
of this coke is expected to result. 
Prices are stationary. We quote net 
tons as follows, f. o. b. Seattle 
Wiikeson foundry coke, $7.20; Ger 
man Syndicate coke, to arrive May 
June, $10 to $11.50 

Sheets—An unusually -heavy ton 
nage 1s moving and the recent ad 
vances have failed to check the de- 
mand. Stocks are maintained with 
difficulty and a number of jobbers 
are out of stock in many sizes. Gal- 
vanized sheets are particularly active 
and specifications for delivery ex 
tending throughout the first half are 
pouring in. We quote as_ follows, 
f. o, b. Seattle: 

Blue annealed sheets, No. 12, 
S30... NG. 83. «3 35c; No 16, 3.45¢: 
Nos. 22 to 24, 3.70c; No. 28, 4.05c. 
Galvanized sheets, Nos. 12 to 14, 4c; 
No. 16, 4.10c; Nos, 18 to 20, 4.40c: 
Nos. 22 to 24, 4.55c; No. 26, 4.75c; 
No. 28, 5.25c; No 30, 5.85c¢ 

Old Material.—Rerolling steel is in 
better demand. Foundry scrap is 
moving slowly Prices are irregu 
lar with a slight downward tendency 
We continue to quote net tons, f. o 


b, Seattle. as follows 


Foundry scrap, No. 1 grad - $18.00 to 19.50 
Foundry scrap, No. 2 grad 16.00 to 16.50 
Old ca wheels 16.30 to 17.00 
Railrcead wrought om 10.00 to 11.00 
Miscellaneous steel a ee ae 5.00 to 8.00 


BIRMINGHAM, ALA. 


Sales of Pig Iron Confined to Car 

Lots at $14 for No. 2, at Furnace. 

Jan. 3 

Market conditions during the past 
week have been quiet, due mainly 
to the holidays. However, several 
car lots were disposed of for prompt 
shipment on the basis of $14 per 
ton at the furnace. It is pretty gen 
erally conceded that this price 1S 
prevalent for prompt and first quarter 
business. Two of the larger interests 
report themselves out of the market, 
while others want $14.50 per ton for 
second quarter and first half busi 
ness. The general feeling is that be 
fore the month of January shall have 
closed, interesting developments. will 
have materialized. With the existence 
of such conditions comes added 
strength; and already sellers have dis 
pelled to a great extent their recent 


anxiety Southern charcoal iron re- 


—_ 








ae 





a 
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mains firm at $22 to $22.50 per ton 
at the furnace 

Cast Iron Pipe.—There has been 
considerable firmness manifested in 
the water pipe market the past week 
and several large contracts have been 
let—different manufacturers in the dis 
trict coming in for attractive tonnages 
Business in the middle west has been 
exceptionally good. The city of Hunts 
ville, Ala., is inf the market for a good 
tonnage of 12-inch to 24-inch pipe 
Following prices are quoted, pet net 
ton, f. o. b. cars here: Four-inch, 
$25: 6-inch, 8-inch and 10-inch, $23; 
12-inch and over, average $22, with 
a dollar a ton extra for gas pipe. 
littings, $60 per ton. 

Old Material —The old material mar 
ket has undergone no change the 
week just closed, and has a_ strong 
tendency to keep in direct sympathy 
with the pig iron situation. Dealers 
are holding on, hoping for a_ sub 
stantial upward move in the pig iron 
market, which will stimulate thei 


trade. Following prices, per gross 
tons, f. o. b. cars here, are quotable 
Old £01 OHIO cc ceccvtseciviwe $20.00 to 20.50 
O16 4960. SBIR ovine a tke cesicn chen 15.75 to 16.25 
id Geel “ARIES ces haces Perea nee 
No. 1 R. R. wrought........+. 14.00 to 14.50 
No; 2 R. R. wrought......... 12.00 to 12.50 
Old steel] raile .cccvacccsecewes 12.50 to 13.00 
Dealers’ mixed wrought ....... 11.00 to 11.50 
Nea 2 machinery «of ccccrscicce 12.50 to 13.00 
a. ot NE. Ge ow eke aen « 13.00 to 13.50 


Old standard car wheels ...... 13.75 to 14.25 
Light castings, stove plat 9.75 to 10.25 
Coat” “pene rer ie cs , 6.00 to 6.2 


BRITISH IRON MARKET. 


Pig Iron is Gathering Strength as 
Well as Finished Material. 


Office of Tue Tron Trave Review, 
Prince’s Chambers, Corporation S., 
Birmingham, Eng, Dec »4 


The upward movement in pig iron 
is gathering strength, and further sub- 
stantial advances have taken place 
during the past few days. Yester 
day, Cleveland pig iron was again re 
ported firmer, business being done at 
Sis 1d: *.¢$12:50):- cash,. -atid “three 
months 52s 2d ($12.76). The present 
stocks are 381,537 tons. Further in 
roads continue to be made upon 
maker’s yards and hematite in par- 
ticular is steadily improving The 
general improvement has very ma 
terially affected the Midland markets, 
with the result that consumers have 
shown considerable haste in placing 
their contracts, and heavy bookings 
have been made. In some cases, con 
sumers have had to pay Ils to 2s 
per ton upon recent figures, and 
there are numerous offers for the 
second quarter of the year. However, 
sellers refuse to entertain these in 
view of the strength of the market 
and the dearness of coke. The im- 
provement will prevent one or two 
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stoppages of turnaces that were 
planned, and will shorten the idle 
period of others. Welsh hematite 
pig iron 1s 1s dearer at 67s 6d 
($16.52) to 68s 6d ($16.76), and Cum 
berland hematite has changed hands 
at 63s 9d ($15.60) for three months 
The pig iron outlook is much -better 
than it has been for a long time. 

Finished Iron.—The Birmingham 
market on Thursday showed extraor 
dinary buoyancy for a holiday gath 
ering and finished and_ semi-finished 
departments showed greater anima 
tion than for a long time past. The 
most noteworthy change was an ad 
vance of 5s per ton in billets of all 
sorts, which makes the best kinds 
£5 per ton, and the commoner qual- 
ities £4 15s. Some very heavy con- 
tracts have been booked, and_ the 
market has been strengthened by the 
prospect of much smaller shipments 
from the continent and especially 
from Germany during next year. 
Roth the South Staffordshire basic 
mills and the Welsh mills are full 
of work. In the Welsh district there 
are general advances and tin plates 
have been further advanced as the 
result of the jump in the price of 
tin. Rails are firmer at £5 7s 6d for 
heavy sections. 
he Birmingham district, most 
of the galvanized sheet mills are 
full of work with plenty of inquiries. 
Some of the mills will recommence 
on the day following Bank holiday. 
In spite of keen competition in prices, 
selling figures are quite half a crown 
dearer than they were a short time 
ago. Even bars are selling some- 
what better, and makers can now 
realize the standard figure of £6. 
The only really dull department now 
is that of wrought iron tubes, for 
which the home demand is_ rather 
poor and competition both from 
\merica and the continent is very 
keen in tthe open markets. 

From Swansea the tin plate ship- 
ments for the week total 88,760 boxes, 
reducing the Harbour Trust stocks to 
104,460 boxes, compared with 174,400 
a year ago. The tin plate trade gen- 
erally is experiencing something like 
a boom. 

In Shefheld the improvement pro 
ceeds very slowly and there is. still 
a good deal of unemployment. There 
is, however, no slackening in orders 
for high speed steel, especially for 
America and the continent. Railway 
contracts are barely up to the aver- 
age and there are great complaints 
that the railways show an increasing 
disposition to negotiate with foreign 
steel makers. The firms who under- 
take heavy forgings for ship  build- 
ers are very fairly off for work. 


N 


CHICAGO. 
Sales of Steel Rails—Mills are Very 
Busy. 
(Owing to the severe weather, a part 
cf the Chicago report was not received 


up to press time. A. review of the 


year in the Chicago district will be 


found elsewhere in this issue.) 

Billets—The situation in billets is 
more serious than ever, and _ there 
is a veritable famine in this form of 
steel, even more pronounced than the 
condition existing for weeks, which 
was bad enough. It may still be said 
that prices are. nominal, to a_ very 
large extent. 

Merchant Bars.—The first week in 
the new year opens with the market 
in a waiting mood, and with the 
expectation pretty well fixed in the 
minds of all that the strong feeling 
which has been dominant so long 
will prevail for some time to come, 
and that there is no reason to fear 
any relapse during the present year. 
Prices show no change of any sort. 
The New York Central is said to 
be in the market for 1,000 gondolas 
and the same number of box cars. 
There also is an unconfirmed report 
that the Northwestern road is inthe 
market for 1,000 freight cars. 

We quote, for Chicago delivery, as 
follows, with prevailing extras: 

Bar iron, 1.60c to 1.65c; hard steel 
bars, re-rolled, 1.60c to 1.65c; soft 
steel bars and bands and small shapes, 
168c to 1.78% base; hoops, 1.78 to 
1.88c; planished or smooth finished 
tire steel, 188c to 1.93c; iron finish, 
up to 1% x % inch, 1.83c base, tire 
card; iron finish, 14 x &% inch and 
larger, 1.68c, base, bar card; channel 
for solid rubber tires, 4% to 1 inch, 
2.18c, flat, and 1% inches and larger, 
2.08c, flat; smooth finished machinery 
steel, 1 inch and larger, 2.43c; flat 
sleigh shoe, 1.73c; toe calk steel, 
2.23c; spring steel, 2.28c; crucible 
spring steel, 2.78c; tool steel, 7c to 
9c, with higher prices for special 
grades. Quotations on shafting are 
55 per cent off the list for carload 
lots, and 50 per cent off for less than 
carload lots, carload freight allowed 
to points in base territory. 

On iron and steel bars from local 
stocks, we quote, as follows: Bar 
iron, 2c to 2.10c, ‘base; soft steel bars, 
1.90c to 2c per 100 pounds base; soft 
steel hoops, 2.40c to 2.50c, full extras. 

Plates.—Mills in this territory still 
are compelled to turn away proffered 
business, which they are unable to 
accept because of the already crowd- 
ed condition of their order books, 
Business has been coming in, for a 
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long time, at a rate in excess of 
shipments, and of course this could 
not go on indefinitely. 

We quote, Chicago delivery, as fol- 
lows: Tank thick, 
6% to 100 1.88¢. 


For extras see 


plates, ™% inch 
inches, 1.78 to 
Pittsburg report. 
Store quotations are without change 
as follows: Tank steel, % inch and 
heavier up to 72 inches wide, 2c to 
zZiue;  T 72 


irom inches to 96 inches 
wide, 2.10c to 2.29c; 


3/16 inch up to 
and including 60 inches wide, 2.10c 
inches, 2.35c to 2.45¢; 


2.15c to 


ta Z20c;* 7Z 
No. 8 up to 60 inches wide, 
2.25c. Flange and head quality, 25c 
extra 

Sheets. — The 
showing a little of the 


sheet business is 
holiday quiet- 
ness, but this is not a matter of con 
cern with the trade, as orders in 
sufficient to run the mills 


No change 


hand are 
for at least two months. 
in quotations has been made _ since 
last report 

Pittsburg re- 


Freight to Chicago, 18 cents. 


For mill prices see 


port, 


We quote store prices at Chicago 
as follows: No. 10, 2.25c to 2.35c; No. 
12, 2.30c to 2.40c; No. 14, 2.35c to 
2.45c; No. 16, 2.45c to 2.55c; Nos. 18- 
20, 2.20c to 2.90c; Nos, 22-24, 2.85c¢ to 
2.95ce: No. 26, 2.90c to 3c: No. 27, 
2950. to -305c;'"No. 28, 3c):to 3.10c; 
No. 30, 3.30c, galvanized sheets, Nos. 
10 and 16, 3.20c to 3.30c; Nos. 18 
and 20, 3.35c to 3.45c; Nos. 22 to 
24, 3.50c to 3.6€0c; No. 26, 3.50c to 
3.80c: No. 2/, 3.90c to 4c; No. 28, 
410ce to 4.20c; No. 30, 4.50c¢ to 4.60c. 

Rails and Track Supplies. 
heavy rails for the past week by the 
local 25,000 


tons, of which 20,000 tons were open- 


-Sales of 


interest amounted to 
hearth sold to the Burlington system. 
It is 
cluded also a very fair 
track 
the Alton and some -other roads for 


understood that the. sale in- 
amount of 
fastenings. An inquiry from 
among the 
About three- 


fourths of the rails sold to western 


20,000 tons of rails is 
present week’s report. 
time, for 
been 90 
pound, and it is said that a number 


roads, up to the present 


this year’s delivery, have 
of the railroads in the west are tak- 
ing up the 80-pound and 85-pound 
rails on their main lines, or will take 
them up, and lay the heavier rails. 

See Pittsburg report for prices on 
standard sections. 

On light rails, Chicago delivery, 
we quote as follows: Light rails, 40 
and 45-pound, $26.30, and 
$26.75; 16, 20 and 25-pound, $27; 12- 
pound, $28. In lots of 250 to 500 tons 


a reduction of 60c a ton from these 


35-pound, 


prices is made; lots of 500 tons and 
reduction of $1 a ton. 
Joliet, angle 


up carry a 
Track supplies, f. o. b. 


, 
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bars, 1.50c to 1.69c; railroad spikes, 
1.80c to 1.90c; smaller size 
1.85c to 1.90c, base; track bolts with 


Tac 
2.55c, 


spikes, 


square nuts, 2.35¢ to 


base; with 
hexagon nuts, 2.50c to 2.70c. 

Cast Iron Pipe—vThere has been 
an almost complete absence of busi- 
ness in cast iron pipe, during the 
week. No 


ported, and the new inquiries for this 


holiday lettings are  f¢- 


years work have not as yet ap- 
as follows: 4- 
$28.50; «6. to. 46 


inches, $27.50: larger sizes, $26.50; gas 


peared. We quote 


inch water pipe, 
pipe, $1 a ton higher 


METAL MARKETS. 


ST. LOUIS. 
Sai. o. 
Lead and Zinc.—Prices for lead and 
zinc ore and their products in the 
Missouri-Kansas - Oklahoma _ district 


are as follows Zine blende, $46 to 
$49 a ton for 60 per cent grades; cal 
amine, $27 to $28, 40 per cent basis; 
lead, $58 a ton, 80 per cent basis; St. 
$6.121%4; St. 


« 


Louis spelter steady at 


Louis pig lead, firm at $4.65. 


Prices are greatly ahead of what 
they were the first week in 1909, 
and still further ahead of the first 
week's offerings in 1908 \ com- 
parison gives tthe following results: 

1908. 1909 
CN Se ae ee $34 $41 
oon ee ree esters 45 50) 
SE ne oe ee ee ee ane 13 19 


Pig lead at St. Louis is much firm 
er than it was at the beginning of 
1909. Quotations at the opening of 


the week were $4.15. Spelter was 
quoted at’-$5.15. 

The outlook for 1910 is extremely 
encouraging. This prediction is based 


on the vast amount of development 


work in the very few mines that have 
been exhausted. The tonnage of 
lead and zine ores for 1909 was great- 
er than any preceding year except 
ing the banner year of 1907, but the 
valuation was lower than for 1907. 
The laying off of many workmen be 
cause of the holidays last week, and 
the extreme cold weather, resulted in 
smaller sales than for the week previ 
ous. Quite a number of plants also 
are temporarily out of commission 
while installing new boilers; ete., and 
a result of the new ruling of the 
gas company preventing the use of 
gas for fuel Zinc blende sold as 
high as $52 a ton for 63 per cent 
grades, and calamine brought as high 
a ton for choice lots. 

The Standard Screw Co., New York 
City. has declared the regular semi 
annual dividend of 3 per cent on com 
prefe rred_ stocks, 


mon and payabl 


Jan; 4; 


January 6, 


PRICE CHART. 


1910 





PRICES 





BESSEMER 
PITTSBURG 


SPOT 


> 


22.00 
21.00 
20.00 
19.00 
18.00 
17.00 


{| Jan. 5, “10. 


























FOUNDRY NO. 2 
NORTHERN 
PITTSBURG 


SPOT 
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NEW YORK 
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SOUTHERN 
BIRMINCHAM 
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BILLETS 
PITTSBURC 
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COMMON IRON 
BARS 
CLEVELAND 


36.00 
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34.00 
33.00 
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30.00 | 
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26.00_| 








OLO STEEL RAILS 
(Short) 
CHICACO 
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HEAVY STEEL 
CLEVELAND 
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OHIO PIPE MAKER 
Places an Order fcr a Round Tonnage 
of Pig Iron. 

Cincinnati, Jan. 5. (By wire.) 

A northern Ohio pipe maker closed 
fer 10,000 to 15,000 tons analysis iron, 
both northern and southern. A _ local 
melter has bought 1,800 tons of south 
ern iron. An Indiana malleable melter 
closed for from 2.000 to 3.000 tons of 
malleable and a Cleveland, O., foundry 
bought 500 tons of southern iron. <A 
number of smaller tonnages have been 
sold. All sales are close at schedule 


prices. 


SHOWING THEIR LIGHTING 
METHODS TO FOUN- 
3 DRYMEN. 


Different methods of plant lighting 
were exhibited and discussed before the 
monthly meeting of the Pittsburg Foun 
drymen’s Association held at the Car 
neek echnical Schools \londay eve 
ning, Jan. 3. Papers upon general in 
dustrial illumination with particular ref 
erence to foundries were presented by 
Allison J. Thompson, secretary of the 
Excello Arc Lamp Co., New York, and 
IF. R. Fortune, Pittsburg district sales 
manager of the Cooper-Hewitt Electric 
Co. Mr. Thompson extolled the merits 
of the flaming are lamp, while Mr. For 
tune presented the advantages of the 
mercury-vapor lamp. Harry V. Allen, 
representing the General Electric Co., 
also spoke upon the flaming are lamp 
of his company. Following the presen 
tation of the papers and the discussion 
which was held in the auditorium of the 
technical schools, the meeting adjourned 
to the foundry of the institution, where 
a prectical demonstration of lighting by 
the [Excello and General Electric lamps 
was given, under conditions which were 
made as much as possible like those pres 
ent in the ordinary foundry plant. <A 
Cooper-Hewitt lamp in operation was 
exhibited in the auditorium, At a short 
business meeting preceding the consid- 
eration of the subject of the evening, 
severe] new names were admitted to 
membership. 

DEATH OF PRESIDENT OF 

CRUCIBLE STEEL CO. 


Krank Biddle Smith, president of 


tthe Crucible Steel Co. of America, 


died unexpectedly at his home at 
Sewickley, Pa., Dec. 30, from a stroke 
of apoplexy. He was 50 years of 
age. Mr. Smith’s’ business life, all 
of which was spent in the iron and 
steel industry, was an eventful one, 
and his advance to the high position 
held at his death was in logical re 
lation to his ability and persevering 
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energy. He was regarded as One of 
the léaders of the crucible steel in 
dustry of the United States. 

Mr. Smith was born in Allegheny, 
Oct. 1, 1859, and was the son of 
Andrew D. Smith, one of the prom 
inent steel men of his time. He at- 
tended private grammar school and 
then entered the Western University 
of Pennsylvania, spending seven 


years and being graduated with the 


class of 1877 Immediately there- 
‘ter he entered tl employment ot 
his father’s firm, which was known 
as Smith, Sutton & Co., and grad 


ually worked his way to a high po 


sition. Later the firm became Smith 
sros. & Co., and finally the business 
was taken over by the La Belle Steel 
Co., a new corporation Mr. Smith 





| { SMITH 
became president of this company. 
Upon the formation of the Crucible 
Steel Co. of America in August, 1900, 
the La Belle Steel Co. was absorbed 
and Mr. Smith became the secretary 
of the company Subsequently — he 


Was promoted to the position of as 


sistant to :the president and general 


manager In May, 1903, he was ele 
vated to the presidency of the com- 


pany. 

In addition to his connection with 
the crucible steel business Mr. Smith 
had been a factor of prominence in 
the railway steel spring business. 
He organized the Railway Steel 
Spring Co., which took over the’ A. 
French Spring Co. of Pittsburg and 
many similar concerns throughout the 
United States. Mr. Smith was a 
member of Pittsburg’s leading clubs. 
He came of a prominent family and 
was the brother-in-law of Secretary 
of State Philander C. Knox His 
death was the third among the exec 
utives. of the Crucible Steel Co. of 
America within a_ period of little 
more than a year, the others having 
been Wm. G, Park, chairman of the 
board, 





CONSTRUCTING 46 VESSELS 


In Lake Ship Yards for This Year’s 

Delivery—Ore Carrying Capacity 

to ke Greatly Increased. 

The ship yards of the great lakes 
have 46 vessels under construction for 
1910 delivery, including 22 bulk freight- 
ers, five package freighters, five pas- 
senger boats, one ferry steamer, six 
tugs, two hopper barges, one fire boat, 
one lighter, one light vesse!, one light- 
house tender and one scow. 

Of this program, the American Ship 
Building Co. is building 20, the Great 
Lakes Engineering Works, Detroit, 
nine; the Toledo Ship Building Co., 
Toledo, O., three: the Manitowoc Dry 
Dock Co., Manitowoc, Wis., two; the 
Racine Boat Manufacturing Co., Mus- 


kegon, Mich., two; Johnston Bros., 
Ferrysburg, Mich., five; Collingwood 
Ship Building Co., Ltd., Collingwood, 
Ont., three; and the Toronto Ship 
Yards, Toronto, Ont., two. 

Again sub-dividing the program, the 
\merican Ship Building Co.’s new con- 
struction consists of 12 ‘bulk freighters, 
four package freighters, two passenger 
boats, one fire boat and one ferry 
steamer. The Great Lakes Engineer- 
ing Works have under construction 


g 
eight bulk freighters and one package 
freighter. The Toledo Ship Building 
Co. is building a bulk freighter, a 
lumber steamer and = an excur- 
sion steamer; the Manitowoc Dry 
Dock Co. a passenger steamer 
and a lighter; the Racine Boat 
Manufacturing Co. a light vessel and 
a lighthouse tender; Johnston Bros., 
five tugs; the Collingwood Ship Build- 
ing Co., Ltd., a tug and two hopper 
barges; and the Toronto Shipyards, 
one passenger steamer and one scow. 
The 22 bulk freighters included in this 
program have a carrying capacity of 
203,740 tons of ore in a single trip, 
or 4,074,806 tons in an average season. 
In the past eight years, vessels hav- 
ing a gross carrying capacity of 37,- 
013,200 gross tons in a full season 
have been added to the available ore- 
carrying fleet. The 1910 program will 
increase this to 41,088,000 tons, which 
is more ore than was carried down in 
any one year with the exception of 
1907 and 1909, when 41,288,755 and 
41,683,873 tans, respectively, ‘were 
moved, 


Iron Mine Photos—The photographs 
used to illustrate the article beginning 
on page 53 entitled “Great Achievements 
on the Tron Ranges” were supplied to 
Tur Inon Trave Review by the Duluth 
News Tribune from its extensive collec- 
tion of iron range pictures made during 
the autumn of 1909, 
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Pig Iron Record of 1909 Passed 1907 


The total production of coke and an 
thracite pig iron for the year 1909 was 
25,337,002 tons. 
tion of the charcoal stacks for the same 
year at 400,000 gives the grand total of 
pig 


a6 20,731, 


Estimating the produc- 


coke, .anthracite and charcoal iron 
of the United States for 1909 


000 tons. The total production of coke 


and anthracite iron in the first half of 
1909 was 10,820,672 tons; and in the 
last half, 14,516,330 tons. 


Presentation of these figures is made 
the receipt of complete re- 
the blast 


country, through the hearty co-operation 


possible by 


turns from furnaces of the 


of owners, managers and_ superintend 


ents, through the medium of the mail, 


telephone and telegraph. These returns 
show that the total production of 


December 


coke 


and anthracite iron in was 


2,682,702 tons, December being the fourth 
successive month in the second half of 
1909 to break the record production of 
October, 1907. 


duction December 


The average daily pro- 


for was 86,539 tons, 


compared with the average daily produc 


tion of November of 84,425 tons. 
MONTHLY PRODUCTION 
1909, 1908. 1907. 

January 1,788,164 1,043,374 2,194,801 
February . 1,682,470 1,086,809 2,047,036 
March weoeese 1,822,644 1,229,856 2,216,709 
ME gk 4e 1,730,608 1,155,122 2,226,703 
ON eee ee 1,866,757 1,168,002 2,291,030 
NS Coa -atp «ob 1 930,029 1,106,300 2,237,420 
WUE? wn oy ee 2,088,620 1,228,604 2,253 243 
August 2,232,642 1,366,019 2,243,656 
September ; 2,375,589 1,416,252 2,174,148 
October cpcowss spews: 1,573,824 359,690 
November 2,532,740 1,582,314 1,820,558 
December: 2,682,70 1,723,664 1,234,733 

Total . 25,337,002 15,680,140 25,299,732 

The total production of coke and an- 
thracite iron for 1909 exceeded the rec- 


by 37,270 tons. It 
1908 by 9, 


ord production of 1907 
exceeded the production of 
656,862 tons. A 
shows that all the record breaking was 
done in the last half of the past year 
For, while the first half of 1907 ex 
ceeded that of 1909 by a production of 
2,393,032 tons, yet the last half of 1909 
exceeded the last half of 1907 by a total 


comparison of figures 


of 2,430,302 tons. In other words, the 
last half of 1909 exceeded the first half 
of 1909 by a total of 3,695,658 tons. The 
increase of the first half of 1909 over 


the first half of 1908 was 4,031,209 tons: 


while the increase of the second half of 


1909 over the second half of 1908 was 
5,625,653 tons. 
The total output of the merchant 


stacks in 1909 was 8,202,014 tons, divided 
into 3,694,374 tons in the first half and 
4,507,640 tons in the second half. The 
total non-merchant or 
steel plant furnaces in 1909 was 16,847, 


production of 


531 tons, divided into 7,004,064 tons in 
the first half and 9,843,467 tons in the 
second half. The merchant furnaces in 


second half made a gain over the 
half of 813,266 tons, while the non 
gain in the 


2.839.403 


the 
first 
made a 
the first of 


merchant stacks 


second half over 


tons, so that the steel plant stacks, or 
non-merchant, gained 2,026,137 tons over 
1909. The total 


1909 showed a 


the merchant stacks in 


production of ferro in 


gain over the production in 1907 of 


946 tons, and over the pri duction of 
1908 of 32,816 tons The total produc 
tion of spiegel in 1909 fell below the 
total production of spiegel in 1907 by 
160,681 tons; but exceeded the produc 
tion in 1908 by 11,373 tons. 
AVERAGE DAILY PRODUCTION 

1909 1908 
January 57,683 34,316 
February 60 O88 37.476 
Waveh: ....i eae. sek 58,795 39,672 
\p 57,687 38,504 
May 60,218 37,677 
ORG... sb tess 64,334 36,876 
July 67,375 39,632 
Ne oe oa hs 31g Sid ice 72,021 44,065 
September 79,186 47,208 
October 84,001 50,764 
OUTING isso as eee ns 84 425 52,744 
Decemhet 86,539 55,602 


In December, all states and groups 


of states showed gains in output over 


Michigan, one each. In 


total of nine stacks - was 


following states: 
Ohio, New 
Virginia, 
that 
November of 


in the 
three; Jersey, Ke 


West 


one 


Georgia and 


each, so December 1 


gain over three 


blown 
Alabama, 


December a 


out 


ntucky, 
Texas, 
nade a 


active 


stacks, bringing the total in operation 


on the last day of December up 
The 


number of 


comparisons 
and tl 


following 
stacks active 


theoretical percentage of output 


to 314. 
of the 
ie total 


possible 


to be made with the number of stacks 
in existence from month to month are 
interesting : 
1908. 1909. 
Percent Percent- 
No age of No. age of 
stacks possible stacks possible 


active. output. active. 
SOUR rives-s 139 35.0 234 
ole! 152 3757 133 
REweie. 3 ole ee 154 40.4 229 
Ree 146 36.8 224 
2 hs Pee eee 146 36.2 36 
SS ere ee oe 154 37.4 240) 
MUD, ncathads g hele se 166 39.9 258 
ae SPA eae 181 43.3 278 
September ds oi 46.3 297 
CPSC So siaGiniese 200 48.6 309 
November ..... 212 51.1 311 
December ..... 21 15.6 314 


AVERAGE PERCENTAGE OF P< 
OU 'T 


output. 
56.3 
7.3 


ISSIBLE 

















the November production except Ala- es Ppt ouP 
1908. 906 
bama, New York, New Jersey and the First half..... 37.25 First half..... 56.63 
. ry . Second half... 47.46 Second half 0.08 
Kentucky group. The production of : — : : 
spiegel in December, compared with rE 
BRED ee SPRING MEETING. 
that of November, showed a falling 
™ = . . e Tow yelp ‘ g ics een 
off of 3.843 tons, while ferro in De- New York, Jan. 5. (By wire.) 
cember gained exactly 2,000 tons. In The Spring meeting of the American 
the following states, a total of 12 Society of Mechanical Engineers will be 
stacks was added to the active list held at Atlantic City, May 31 to June 
in December Illinois, five; Pennsyl 3 inclusive, with headquarters at the 
vania. four: Indiana, Virginia and Marlborough Blenheim. 
DECEMBER FURNACE REPORT. 
: "oe 
a wn 7 
5 Z6 vy 
< - “2 < 
opt ae a a 
= cp om 
ze ee o& * 
Cz & LO & 
wn S n 2 < =< 
*6 tA a =< Zz 
=< 2 Jz z 
oa Z > za = 4 
: , = . sd & 
z Z = = z © 
STATES DEC. NOV. MERCHANT. NON-MERCHANT, DEC, NOV. 
Pennsylvania ....156...130...126...83.4...35,412.0...282,397... 848,269. ..1,080,666. ..1,030,276 
Ohio Te a he ae CBs ao OE, 62...89.6 22,161.3 270,591... 412,756... 683,347... 592,339 
ir \) 1 ee os 46 7 ie 0. 4 GOA’. 6 28,445.9.. 139,932... ~§33,770...... 173,702... 162;185 
Virginia ..... gar, Meee fees beeen) mene rege Sl ee j 40,779... 35,877 
New Yor! Je Peay a 17s 8a 8i; o 3,200.2. 10,633... 93,042... 163,609... 176,029 
New .Jersey ... . Speers + ee 964.5. 35,509... -- inte 35,509 %.. 36,444 
Illinois : . ‘ 6. iz. 18...85.6 8,132.8 PO S04 ic. 210,809.00 200748... 220,032 
Colorado ; 6. ee 3) 
Indiana ne Piece eo eae OE) Cae a 5, At Dee 21,234 123,938. «<> Y4$,4822.-. 138,965 
Maryland re Sa 3 | 
a rn Saar pee 5] 
Kentucky eR Ee ee ee 2 
Wo wireme Ps... 5% Pe ee 2,180.8... 42,304... 29,345. 71,649. 75,910 
rennessee.. Sy '.242 12] 
Georgia et (EE: Se 
lexas x FoF 0 1 | 
Minnesota bas | 1- 50.9 580.8... 20,622.. (),622 19,002 
Michigan Bo i 1 | 
Missouri sg ® Pi ] 
Spiegel— All states 11,213. 15,056 
Ferro 1 states 15,625:; 13,625 
Total $16 314 311...75;9....86,067.4... .904,355. . «1,751,509. ..2,682,702....2;332,740 
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CANADIAN MERGERS 


Of Several Kinds Contemplated, But 
Some Reports Exaggerated. 


? 


Toronto, Canada, Jan. 3 


\ statement which is obtaining 
extensive circulation as to the ap 
proaching merger of al] the Cana 
dian steel companies with a capital 
zation of $500,000,000, while it has 
some foundation in fact, is greatly 
exaggerated. There are several mer 
ver projects In process of arrange 
ment, but no such all-embracing 
scheme as has been outlined in the 
current reports is as yet under con 
templation. The mergers now being 
carried out are as follows 

First—The Dominion Iron & Steel 
and Dominion Coal companies, of 
which the details are now being ar 
ranged so far as these two companies 
are concerned, the steel interests 
having secured absolute control o! 
the coal company. Negotiations are 
under way to include the Nova Sco- 
tia Steel & Coal Co. and also to ab 
sorb several wire manufacturing con 
cerns This step will enable the 
steel company to market its out 
put in the form of finished products 
instead of selling its pig iron, steel 
billets and wire rods, and is rend 
ered necessary by other mergers 
which must tend to limit their mar 
ket for steel and iron in the first 
stages of manufacture 

Second.—A merger has been prac 
tically arranged between the Hamil 
ton Steel & Iron Co., the London 
Rolling Mulls, the Ontario Steel Co. 
of Welland, the Page 
of Guelph, the Canada 
of Hamilton, and the Ontario Tack 


Hersey Co. 

Screw Co. 
Co, of Hamilton It is understood 
that William McMaster, president of 
the Montreal Rolling Mills, will be 
president. The construction of a 
new wire rod mill and other plants 
has been ordered. 

Third—The Algoma _ Steel Co. is 
extending its operations so as to 
include finished products other than 
Contracts have been let 
tg Mackintosh; -"Hemphtth’ &: 0 Cos, 
Pittsburg, for the construction of a 
14-inch 


mill, and a rod mill will also be built. 


steel rails. 


22-inch mill and a rolling 
In addition the company is seeking 


+ 


to secure the control of finishing 
plants to include one rolling mill, a 
bolt and nut concern, and three or 
four wire plants Negotiations with 
that object have been opened. 

The result of these amalgamations 
will be the absorption of nearly all 
blast furnace products by the steel 


works embraced in the respective 


mergers. The Sault Ste. Marie plant 
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will take the output of the Atiko 
kan and Midland blast furnaces as 


well as that of its own furnace. The 


Hamilton Steel & Iron Co. and as- 


sociated plants will use the pig pro 
duced by the two Hamilton furnaces 
and will need to go outside for a 
portion of their raw material The 
Dominion Steel and Nova Scotia 
companies will also require all their 
own pig and more, the anticipated 
shortage compelling the construction 
of a new blast furnace There will 
consequently be a decided scarcity 
of pig iron for foundry purposes and 
the establishment of a new furnace 
at some point on the Welland canal 
to supply this demand is in -con 


templation 


AMERICAN BLOWER CO.’S 
RECORD. 


The \merican Blower Co., De- 
troit; Mich., and Troy, N. Y., has 1s 
sued ai h liday booklet to be dis 
tributed among its employes, to all 
of whom the company gives each 
Christmas as many dollars as_ they 
have been years in the company’s 
service. The American. Blower Co 
was founded as a partnership in 1884 
and has been in business continuously 
since. The booklet contains historical 
matter, portraits of the officers, of 
some of the older employes, of the 
whole working force of 17 men em- 
ployed in 1885, and of Samuel C. 
Sirocco 


Davidson, inventor of the 


blower made by the company. Dur- 
ing the 25 years of the company’s 
life there have been no serious labor 
difficulties, the company has defend- 
ed but one personal injury suit, and 
no man was ever killed in the works. 


GROUND BRCKEN FOR NEW 
PULLMAN SHOPS. 


San Francisco, Dee. 29.—Ground 


was broken’ yesterday morning at 
Richmond, a suburb of San Francisco, 
for the new shops of the Pullman Car 
Co. by a gang of workmen number 


Work will be 


hurried along with all possible speed, 


ing several hundred. 


and it is expected that the founda- 
tions for the machine and car shops 
will have been started within the first 
days of tthe new year. 

The site of the shops is part of 
what was formerly occupied by* the 
Ghirardelli Cocoa Co.'s big plant. 

Copper exports for December were 
28,104 tons, against 21,890 in Decem- 
ber, 1908, an increase of 6,214 tons 
For the year 1909 the copper ex- 
ports were 301,657 tons, compared 
with 290,243 in 1908, an increase of 
11.414 tons 
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NEW FREIGHT RATES. 


Will Have an Important Bearing on 
Pig Iron Movement. 

\n advance Jan. 1 in the freight rates 
on imported pig iron, ferro-manganese 
and ferro-silicon from seaboard to inland 
points will have an important bearing 
upon the bringing in of foreign ma- 
terial to consumers’ plants located at 
distance from the eastern coast be- 
cause of the increased delivered price. 
Heretofore, the freight rates on im- 
ported material have been less than 
those upon the domestic, but the two 
schedules are now put upon the same 
basis. The new import and domestic 
rates per ton from Philadelphia are as 


follws: 
Ferro- 
Pig Ferro- silicon 
iron. manganese. (in pigs.) 
Pittebutie Scxvecs, $2.25 $2.40 $2.25 
Clevbiand-: is se5.00 2.97 2.97 2.97 
CORIGR. (54 #0 ed rane * | 2.97 2.97 
CRISS ss eede os 4.35 4.35 4.35 
Milwaukee ....... 4.35 4.35 4.35 


The former import rates per ton from 
Philadelphia were as follows: 


Ferro- 

Pig Ferro- silicon 

iron. manganese, (in pigs.) 
Pettahtra: soiwF sins $2.15 $2.15 
Cleveland ...... .. $2.60 2.62 2.62 
Ganteans-45 525 bce 2.60 2.62 2.62 
COE aN Scns 3.70 3.65 3.65 
Milwaukee ........ 3.70 3.65 3.65 


The new import and domestic rates per 
ton from Baltimore are as follows: 
Ferro- 
silicon 
Ferro- inpack-  Ferro- 
man ages elec- silicon 


Pigiron ganese trolytic (in pigs.) 
Pittsburg ...$2.15 $2.30 $2.30 $2.15 
Cleveland 2.77 2.95 2.95 2.77 
Canton Pay Pe 2.95 2.95 2.77 
Chicago Oa 4.15 4.40 4.40 4.15 
Milwaukec 4.15 4.40 4.40 4.15 


The former import rates on ferro-man- 
ganese and ferro-silicon per ton from 


Jaltimore have been as follows: 


Ferro- Ferro- 

manganese. silicon. 
Pittsbere.. 2.65. $1.95 $1.95 
Clee” oF plan ns has. bared >.42 2.42 


Canton 2.42 2 
eT See ee So athe one on tee 3.45 
MPOAUERE oo 6 bs. esos pees 3.45 3 


There also has gone into effect anad- 
vance of the all rail rates from New 
Orleans. On ferro-manganese the new 
rate from New Orleans to Chicago 
and Milwaukee is $3.80 a ton com- 
pared with $2.85, the former rate. 
From New Orleans to St. Louis it is 
an advance from $3.57 to $4.65 a ton. 
READING DISTRICT FURNACES 
ARE BUSY. 

Reading, Pa., Jan. 4-—There was 
no change in the blast furnace sitwa- 
tion in this district during the month 
of December. With few exceptions, 
all stacks are running full. Keystone 
furnace of the Reading Iron Co. in 
this city was closed down for a short 
time on account of repairs, but is 
active again. The Reading Iron Co. 
is preparing to put the Emaus stack 
in blast about Feb. 1 
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Chronology of the Iron and Steel Business 
for the Past Year 


January. 


I—E. W. Pargny succeeds C. W. Bray as 
president of the American Sheet & Tin Plate 
Co. Jas. N. Swank resigns as general man- 
ager of the American Iron & Steel Associa- 
tion. 

4—Donora, Pa., works, American Steel & 
Wire Co. resumes operations after long idle- 
ness. 

5—First ore sale of the year reported, 50,- 
000 tons of non-Bessemer. 

7—Pennsylvania lines west enter the market 
for 2,600 freight cars. 

8—Over production of coke weakens the 
spot furnace market and operators adopt a 
price of $1.75 at ovens. 
9-—American Locomotive Co. announces plans 
for the building of a large plant at Gary, Ind. 

11—Joseph Wharton, president of the Whar- 
ton Steel Co. and of the American Iron and 
Steel Association, dies at Philadelphia. First 
rail mill at Gary plant of the Indiana Steel Co. 
is started. Bi-monthly examination discloses 
1.30c bar iron card and $5.25 puddling rate; 
sheets and tin plate rates remain at base. 

i12—-New York Central inquires for 80,000 
tons of ‘rails. Other rail inquiries aggregating 
30,000 tons come out. 

13—Pennsylvania Railroad Co. announces its 
rail specifications and files first order against 
its contract with the mills. 

14—United States Steel Corporation for the 
first time offered common stock to employes, 
15,000 shares at 50 and 18,000 shares of pre- 
ferred at 110. 

15—West Penn Steel Co. announces plans 
for new sheet mill at Brackenridge, Pa. 

16—New York State Steel Co., Buffalo, is 
reorganized. 

i8—Rebuilt Scottdale furnace of Corrigan, 
McKinney & Co. is blownin. Independent 
sheet makers reaffirm prices. 

19—Nut, bolt and rivet prices are reaffirmed. 
New York Central lines buy 2,000 steel cars. 
Wm. G. Park, chairman of Crucible Steel 
Co. of America, dies at Pittsburg. 

20—Carnegie Steel Co. closes contract for 
steel wheel requirements of Chicago City 
Railway Co. 

25—Carnegie Steel Co., starts first of 12 new 
open-hearth furnaces at Ohio works, Youngs- 
town, placing it in position to roll open-hearth 
rails in one plant. New iron plant of A. M. 
Byers & Co. at Girard, O., begins operations. 
Herbert DuPuy elected chairman of Crucible 
Steel Co. of America. 
26—United States Steel Corporation’s  re- 
port for last quarter of 1908 shows net earn- 
ings of $21,011,663 and unfilled tonnage of 
3,603,527 
27—Increased evidence of shading of prices 
of finished materials shown by market. 
29—Pennsylvania lines west order 2,200 
freight cars and Chesapeake & Ohio 500 cars. 
30—Baltimore & Ohio places contract for 
37,000 tons of Bessemer and open-hearth rails. 





February. 


i—Valley makers announce pig iron aver- 
ages for January as $15.50 valley on basic and 
$16.44 valley on Bessemer. 

4—Inter-Ocean Steel Co. announces» plans 
for erection of new plant at Chicago Heights, 
Ill., for manufacture of steel tires, car equip- 
ment, etc. 

5—Six new open-hearth furnaces started at 
Duquesne plant of the Carnegie Steel Co. 

8—Pig iron prices sag in a dull market. 

9—Market in finished steel lines continues 
to drag, and price concessions are general. 

10—New No. 6 furnace at the Ohio works, 
Youngstown, of the Carnegie Steel Co. blown 


n. 
14—DeForest Sheet & Tin Plate Co. an- 
nounces plans for new sheet and tin mills at 
Niles, Q. 
15—Three open-hearths started and first 
steel is made at Gary plant of Indiana Steel 


16—Pennsylvania Railroad Co. orders 2,400 
all-steel gondolas. 

17—Distribution of New York Central rail 
order aggregating 101,000 tons is announced. 

19—Open market is declared on all iron 
and steel finished products except rails. 

20—Reductions announced of $4 in steel 
bars from 1.40c to 1.20c; of $6 in plates and 
shapes from 1.60c to 1.30c; of $4 in hoops 
from 1.80c to 1.60c; of $6 to $10 in steel 


pipe and boiler tubes and of $2 to $4 in 
iron pipe. 

22—Finished market continues in a confused 
state awaiting further developments. 
24—Notice given of abrogation of concilia 
tion and continuous working agreement be- 
tween Amalgamated Association of Iron, Steel 
and Tin Workers and Western Bar Iron As- 
sociation at the expiration of wage scale 
July 1. 

25—Bar iron makers cut prices $2 a ton 


and establish market at 1.40c Pittsburg, 1,40c 


Chicago and 1.40c St. Louis. 
26—Large foundry coke contracts calling 
for 65,000 tons for extended requirements of 


large western consumers closed with  Pitts- 


burg interests. 
27—-Makers of cold rolled strip steel re 
duce prices $6 a ton. 


March. 


1—Machine tool builders at a meeting in 
New York reaffirmed prices. 

2—Independent sheet makers meet in Pitts 
burg and announce reductions of $2 to $4 
a ton in black, $4 to $6 a ton in galvanized 
and $2 to $4 a ton in corrugated roofing. 

3—Billet and sheet bar prices are. estab 
lished at $23 and $25 Pittsburg respectively, 
with full freight added. 

4—Independent iron pipe makers announce 
reductions of $6 to $8 a ton. 

8—Independent ore interest sells block of 
250,000 tons of Superior ore at 20 cents un 
der the prevailing schedule. 

9—Wire products show a firmer price cond 
tion and $1.95 on nails is better held. 

10—-Sheet tonnage shows improvement and 
mill operations are increased. 

1i1—-Iron boiler tube makers announce re- 
ductions of $6 to $10 a ton. 

12—Tin plate prices are reduced $5 a ton 

15—Carnegie Steel Co. enters contracts for 
about 30,000 steel wheels. 

16—Steel makers report largest weekly ton 
nage of orders entered in 18 months. An- 
nual report of United States Steel Corpora 
tion for 1908 shows net earnings of $74,882,529. 

17—Payne tariff bill introduced in congress, 
recommending large reductions in the iron 
and _ steel schedule. 

18—Bi-monthly settlement made at $5.37™% 
based upon 1.35c bar iron card. Sheet and 
tin plate rates remain at base. 

19—Wage reductions among blast furnace 
and steel mill employes in Pittsburg and val 
ley territories are indicated. Thos. F. Cole 
resigns as president of the Oliver Iron Mining 
Co. and is succeeded by W. J. Olcott. 

20—Rather gloomy sentiment pervades iron 
and steel industry over proposed tariff re 
ductions. 
22—-New York Central lines enter the mai 
ket for 35,000 tons of bridge work. 

23—Negotiations opened for the consolida 
tion of independent coking operations in the 
upper and lower Connellsville regions. 

24—Pig iron makers meet in Cleveland and 
protest against proposed 50. cent duty on 
scrap. 

25—Wide-spread reports of severe cutting of 
iron and steel prices. 

26—Republic Iron & Steel Co. announces 10 
per cent reduction in wages effective April 1. 

27—Jones & Laughlin Steel Co. floats $15,- 
000,000 bond issue for new construction work. 

29—United States Cast Iron Pipe & Foundry 
Co. books 45,000-ton cast iron pipe contract 
and covers for southern iron, starting buying 
movement in latter. 

30—Cotton tie market of the year opens at 
lower prices than 1908. 

31—M. A. Hanna & Co. announce plans for 
erection of additional blast furnace at Detroit 
by the Detroit Iron & Steel Co. Corrigan, 
McKinney & Co. award contracts for new fur- 
nace at Cleveland. 


April. 


1—Numerous reductions of 10 per cent in 


blast furnace and steel works wages go. into 
effect in Pittsburg eastern and western dis 
tricts. 


2—Isthmian Canal Commission enters mar 
ket for large assortment of iron and steel ma 
terial for full year’s delivery. 

3—Reports of selling of steel bars down to 
1.10c Pittsburg and plates and shapes to 1.20c 
Pittsburg disturb the market. 


5—Revised rail specifications announced by 
makers, 
6—Denver & Rio Grande railroad places or- 


der for 1,500 steel cars with the Pressed Steel 
Car Co 

7—Announcement made of proposed erection 
of new independent tin plate plant near Holli- 
days Cove, W. Va. 

9—More evidence of 1.10c Pittsburg selling 
of steel bars to be noted in the market. 

12—New York Central lines award contracts 
for 39,000 tons of structural material. 

i3—-Independent sheet makers meet at Pitts 
burg and reaffirm § prices . 
15—Hazelton Steel Tube Co., subsidiary of 
Republic Iron & Steel Co., announces plans 
to erect new tube works near Youngstown, O. 

1o—Market in wire products much disturbed 
by price concessions in nails and_ wire. 

17—Association of American Steel Manu 
facturers meets in Pittsburg and re-elects of- 


1! Pig iron market takes on renewed life. 
There is greater buying and a heavy inquiry 
appears. 

20-—-W. P. Snyder & Co., Pittsburg, announce 
ore sales aggregating 330,000 tons for season 


beginning May 1. 
21—-Some leading Pittsburg steel bar makers 
now more openly quoting 1.1Uc Pittsburg 
2—Southern <«dron generally advanced to 


$11.50 Birmingham for No. 2. 


23—-Important purchases of pig iron made 
including 24,000 tons of northern and southern 
foundry by Massillon Iron & Steel Co., 13,500 
tons of malleable and foundry by International 
Harvester Co., and 10,000 tons of basic by 
American Steel Foundries Co. 

24 Some large steel makers decline to meet 
low prices in bars, shapes and plates and are 
quoting minimums of 1,.15c¢ Pittsburg and 1.25c 
Pittsburg, respectively. 
26—PVhillips Sheet & Tin Plate Co. formally 
announces its connection with proposed new in- 
dependent tin plate plant at Hollidays Cove, W. 


30 Jones WN Laughlin Steel Co. orders ac- 
tive resumption of construction work at new 
Aliquippa, Pa., plant. 


May. 


Additional wage reductions made by iron 
and steel manufacturers. Western Bar Iron 
\ssociation asks for 10 per cent reductions in 
iron boiling and finishing scales. Cuts an- 
nounced of $7 on nails, $8 on plain wire and 
$10 on barb wire 

3—Announcement made that Jones & Laugh 
lin Steel Co. proposes to erect large tin plate 
plant at Aliquippa, Va., first unit to consist 
of 10 mills. 

4——-Annual convention of Amalgamated As- 
sociation of Iron, Steel and Tin Workers opens 
at Detroit 

5—Light rail prices advance $2 to $3 a 
ton. 

6—St. Paul railroad reports purchase’ of 
65,000 tons of rails 

7—Steel bar prices settle on a basis of 1.20c 
Pittsburg. 

&8—United States Steel Corporation announces 
appropriation of $6,000,000 for the building of 
560 by-product coke ovens at Gary. 

10—Outlook of iron and_ steel market 
most favorable since fall of 1907. United 
States Steel Corporation operating 69 pet 
cent of blast furnace capacity. Bi-monthly 
settlement shows $5.25 puddling rate based on 
a 1.30c bar iron card Sheet and tin plate 
rates continue at base 

11—Announcement made that 1907 Lake Su- 
perior ore prices have been re-affirmed and 
sales of nearly 2,000,000 tons have been closed. 

12—Northern pig iron prices advanced by 
a number of makers. 

13—Jones & Laughlin Steel Co. completes 
four additional Talbot open-hearth furnaces 
at South Side plant, Pittsburg, and _ fires 
the new capacity. 

14—Steel companies which reduced wages 
make announcement of re-adjustment June 1 
15—-Heavy buying of basic pig iron noted 
in eastern market. 

17—-American Steel & Wire Co. advances 
wire products $2 a ton. Republic Tron & 
Steel Co. and Cambria Steel Co. advance 
steel bars to 1.25c Pittsburg. 

18—Amalgamated Association of Tron, Steel 
and Tin Workers adjourns annual convention 
after re-affirming 1908 scale of wages. 
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19—Pullman company announces _ intention 
to proceed with erection of large steel car 
shops in the Chicago district. H. H. Rogers, 


director of the United States Steel Corpora 
tion, des 


21—Jones & Laughlin Steel Co closes 
long-term coke contract with Thompson-Con- 
nellsville Coke Co. for requirements of its 
new Aliquippa furnaces. 

22—Ohio [uel Supply Co. contracts for 


85 miles of 16-inch pipe for gas line from 
West Virginia to Ohio points 

24—Bellaire, O., steel works of Carneg 
Steel Co. resumes after an idleness of 1 
months. 

25—Orders issued to. start blast furnaces 
and plant of Riverside works of National 
Tube Co. at Benwood, W. Va., after an 
idleness of 20 months. 

26—Amalgamated Association of Iron, Steel 
and Tin Workers conference with Western 
sar Iron Association on annual wage scales 
at Detroit. 


27—Pittsburg ore interest announces = sales 
of 500,000 tons and its withdrawal from. the 
market. Sante Fe system places orders for 
47,000 tons of rails with the Illinois Steel Co. 
28—National Tube Co. fires its two idle 


blast furnaces at its Riverside works, Ben 
wood, W. Va. 

29——-Conference of Amalgamated  Associa- 
tion of Iron, Steel and Tin Workers and 
Western Bar Iron Association adjourns with- 
out reaching wage agreement. 

31—Tonnage of orders placed with the 


mills in May announced as largest in two 
years. 

June. 
H American Sheet & Tin Plate Co. posts 


notice of its desire to withdraw from wage 
agreements with Amalgamated Association of 
Iron, Steel and Tin Workers expiring June 
30, and to operate its plants as open shops 
Announcemet made of numerous cat 

orders placed and pending. 
3 Carnegie Steel Co. continues to increase 
active blast furnace capacity and announces 
furnace operations at about 80 per cent. 
5—Orders placed in the east for seven steel 
ocean vessels requiring about 40,000 tons of 
material. 
7—Jones & Laughlin Steel Co. and other 
independent plate and shape makers raise 
prices to 1.35c Pittsburg. 

8—Harriman lines place orders for 150,000 
tons of rails. 

11—-Bar iron makers advance prices’ to 
1.45c¢ Pittsburg. 


14—-Amalgamated \ssociation of Iron, 
Steel and Tin Workers holds delegate’ con- 
vention in Pittsburg to act upon American 


Sheet & Tin Plate Co.’s open shop order. 
15—-Maryland Steel Co. breaks ground for 
new open-hearth plant at Sparrows Point, Md. 
16--Amalgamated Association of Iron, Steel 
and Tin Workers formally decides to resist 
open shop policy of American Sheet & Tin 
Plate Co. 

17-—Railroads freely enter the market for 
rails and steel cars. 

19—Some makers of iron pipe advance quo 
tations $2 a ton. Ne 
21—Jones & Laughlin Steel Co. announces 
experiments with duplex process of — steel 
making at its South Side plant, Pittsburg. 
23—-Republic Iron & Steel Co notifies 
\malgamated Association of Iron, Steel and 
Tin Workers that it desires to operate its 
Sylvan and Brown-Bonnell plants as open 
shops. 

24-—-Jones & Laughlin Steel Co. awards 
contracts for 10-mill tin plate plant at Ali 
quippa, Pa. 

25-—Western Bar Iron \ssociation and 
Amalgamated Association of Iron, Steel and 
Tin Workers reach agreement on iron boiling 
and finishing scales at practically 1908 basis. 
26—-Jones & Laughlin Steel Co. buys 25,000 
tons of Bessemer iron for third» quarter ship 
ment at $15.25 valley. 

28—-M. A. Hanna & Co. acquire controlling 
interest in United Tron & Steel Ce Pittsburg. 
30—-Independent sheet and tin plate makers 
fix annual agreements with Amalgamated As- 
sociation of Iron, Steel and Tin Workers, 
adopting 1908 scales. 


July, 

l—-Strike of Amalgamated Association of 
Iron, Steel and Tin Workers inaugurated 
against 14 union plants of the American Sheet 
& Tin Plate Co. 

3—Independent makers raise prices on steel 
bars to 1.30c Pittsburg and shapes and _ plates 
to 1.35ce Pittsburg. following advance of lead 
ing interest to 1.25e and 1.30c, respectively. 

6—International Harvester Co. makes heavy 
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purchases of northern and southern pig iron 
estimated at 140,000 tons. American Radiator 
Co. buys 409,000 tons of foundry grades. 
7—-Standard Oil interests place orders fot 
5 miles of 16-inch line pipe for Texas de- 
livery with the National Tube Co. 

8—United States Steel Corporation announces 
plans for construction of large tin plate and 


sheet mills at Gary 

¢—Pig iron production of the United States 
for first half announced at about 11,000,000 
tons 

12—Independent makers quote 1.40c on 
plates and shapes while leading interest ad- 





vances to 1.35c. 

13—Youngstown Sheet & Tube Co. buys 
25,000 tons of Bessemet pig iron from the 
Bessemer Pig Iron Association for first half 
shipment at $15.50 valley 

14—Inland Steel Co. awards contracts for 
doubling sheet capacity at Indiana Harbor, 
Ind Serious strike troubles begin at plants 
of Pressed Steel Car Co. at McKees Rocks, 
Pa., and Standard Steel Car Co. at Butler, 
Pa Rioting ensues and state constabulary 


is called out. 


i5—vTin Plate Workers’ Protective Associa-- 


tion. of America, the tin house organization, 
joins in the strike against the open shop 
policy of the American Sheet & Tin Plate Co. 

16—Jones & Laughlin Steel Co. places nu- 
merous contracts for new Aliquippa plant 
and announces intention to become a maker 
of wire products Republic Iron & Steel Co. 
signs wage agreement with the Amalgamated 
Association of Iron, Steel and Tin Workers 
on the same basis as 1908 scale. 

17—Youngstown Sheet & Tube Co. de- 
clares for open shop in its sheet mill and is 
struck by Amalgamated Association of Iron, 
Steel and Tin Workers. Promoters of pro- 
posed Connellsville coke merger make modi- 
fied offer of payment in cash and stock to 
plant owners. 

19—Republic Iron & Steel Co. places con- 
tracts for a four-furnace tube plant to be 
erected at Lansingville near Youngstown, O. 
20—Labor troubles seriously engross the 
attention of the iron and steel industry. 

21—Billet prices continue to advance and 
the $23 Pittsburg nominal quotation disap- 
pears along with the arrangement for dividing 
freight with buyers which had been in ef- 
fect during the depression. Bessemer billets 
quotable at $24 to $25 Pittsburg and open- 
hearth billets at from $25 to $26 Pittsburg. 
22—MeKeesport Tin Plate Co. awards con- 
tracts for the doubling of its tin plate ca- 
pacity at Port Vue, Pa., to 20 hot mills. 

' 23—Contracts awarded by Carnegie Steel 
Co. for equipping plant at Homestead works 
for the manufacture of steel wheels by the 
Slick process. 

26—Wire products advanced $2 a ton. 
27—United States Steel Corporation  re- 
ports second quarter earnings as $29,340,491 ; 
unfilled tonnage 4.057,936 and puts common 
stock upon a 3 per cent basis. 

28—-Iron mills sign puddling scale of Sons 
of Vulean at $5.12% on a 1.00c bar iron 
card and resume operations. 

30—Conference tariff report made to con- 
gress practically embodying proposed reduc- 
tions of the senate bill. 

31—Pennsylvania railroad system enters the 
market for 8,000 freight cars. Pig iron pro- 
duction of the United States Steel Corpora- 
tion in July announced as_ 1,030,000 tons, 
breaking former record rate of 1,008,000 tons 
in October, 1906 


August. 


2—Leading interest advances steel bars to 
1.30c Pittsburg and plates and shapes to 1.40c 
Pittsburg. Some independent makers put up 
steel bars to 1.35c. Light rails advanced $1 
a ton. Calvin Wells, president of Pittsburg 
Forge & Iron Co. and pioneer steel man, dies. 

3—Announcement made of purchase. of 
400,000 tons of Spanish ore by eastern fur- 
naces 

4—Standard Steel Car Co. announces plans 
for building new open-hearth works and _ slab- 
bing mill at Butler, Pa. 

5—Tariff bill passes the senate and becomes 
a law by president’s signature showing re- 
ductions in iron and steel products. Southern 
Iron & Steel Co. announces plans for new 
rod, wire and nail mills at Gadsden, Ala. 

6—Leading scrap consumers in eastern ter- 
ritory adopt plan of associated buying. 

9—Republic Iron & Steel Co. and Youngs- 
town Sheet & Tube Co. buy 30,000 tons of 
Bessemer iron. 

10—Railroads order about 60,000 tons of 
rails and large number of new cars. 

11—Bethlehem Steel Co. announces big 
program of improvements at South Bethlehem, 





Pa., including two blast furnaces, steel mak- 
ing and finishing capacity. 

12—-Youngstown Sheet & Tube Co. sells 
Alice furnace at Sharpsville,, Pa., to the Thos. 
DD. West Foundry Co. and announces plans 
for erection of new stack at Youngstown. 
13—Rail makers open their books for 1910 
delivery. Leading interest again advances 
steel bars to 1.35c Pittsburg. 

14—Baltimore & Ohio railroad places  or- 


der for about 5,000 new cars. 
16—Domestic buyers of iron and steel prod- 
ucts carefully investigate opportunities for 


profitable purchases in foreign markets under 
reduced duties. 

17—-Manufacturers advance nuts $4 a ton 
and bolts 7% per cent making 10 per cent 
advance in bolts during month. Independent 
tin plate makers ask premiums on quick 
shipments. 

18—United States Steel Corporation buys 
25,000 tons monthly of Connellsville furnace 
coke for remainder of the year. 

19—Sheet business in August running at 
the. heaviest rate of any August in history. 
20—Rail makers book 145,000 tons from 
Sante Fe and 60,000 tons from Chicago & 
Northwestern for 1910 delivery. 

21—Coke market grows stronger and prices 
begin to advance. 

23—Severn P. Ker resigns as general man- 
ager of sales of Republic Iron & Steel Co. 
effective Oct. 1 to become general manager 
of Sharon Steel Hoop Co. 

24—Announcement of adoption of duplex 
method of steel making by some eastern com- 
panies after successful experiments. 
25—Connellsville furnace coke prices  ad- 
vance to $2.50 ovens. 

26—Dallas C. Byers, president of A. M. 
Byers & Co., Pittsburg, dies in France. 
27—-Large tonnage of foreign ore is pur- 
chased by eastern pig iron makers. 

30—Officially stated that Buffalo Union 
Furnace Co. will proceed with the erection of 
two new blast furnaces at Buffalo, 

31—United States Steel Corporation again 
breaks monthly pig iron record in August 
with production of 1,090,000 tons. 





September. 


1—Oil and gas country pipe advanced $2 
a ton. 

2—Shafting advanced three points to dis- 
counts of 57 and 53. 

3—Iron pipe advanced $2 a ton. 

4—Coke market considerably excited and 
sentiment is very bullish. 

6—Cambria Steel Co. advances plates and 
shapes to 1.50c Pittsburg. 

7—Basic pig iron advances to $16 valley 
and Bessemer to $17 valley. 

8—Strike at the plant of the Pressed Steel 
Car Co., McKees Rocks, Pa., is_ settled. 
9—Leading interest advancees shapes and 
plates to 1.50c Pittsburg and steel bars to 
1.40c Pittsburg, aannouncing a new card on 
bar extras. 

13—Jones & Laughlin Steel Co. buys 20,- 
000 tons of Bessemer pig iron for last quar- 
ter at $17 valley. 

14—-Foundry pig iron advances to $16.50 


17—W. P. Snyder & Co., Pittsburg, nego- 
tiate sales of 48,000 tons of Bessemer iron. 
20—Bessemer iron advances to $18 valley. 
21—-Advance in sheet prices of $1 a ton 
on black and $2 a ton on galvanized. 
23—-Youngstown Sheet & Tube Co. buys 
25,000 tons of Bessemer iron for first half at 
$18 valley. Westinghouse interests contract 
for 25,000 tons different gtades. 

24—Upson Nut Co. awards contracts for 
new open-hearth plant and 0»billet mill at 
Cleveland. 

27—-Independent sheet makers post a _ fur- 
ther advance of $1 a ton on black and $2 a 
ton on some sizes of galvanized. 
28—Leading interest advances black and 
galvanized sheets '$2 a ton and tin plate 
$2 a ton. Southern iron advances to $15 
Birmingham for No. 2. 

29—-Pennsylvania railroad system announces 
the placing of its rail order for 1910 ag- 
gregating 200,360 tons. 

30—Contract for 110 miles of 12-inch and 
smaller pipe for Texas delivery taken by 
Spang, Chalfant & Co., Inc., Pittsburg. 


October. 


1—Options expire and attempt at independ- 
ent coke merger proves unsuccessful. Inde- 
pendent steel bar makers put into effect new 
arrangement of extras. National Tube Co. 
advances steel merchant pipe and boiler tubes 
$2 a ton. 

2—Total Bessemer sales in valley and Pitts- 
burg territory in September announced as 


pte Samra 
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152,600 tons at an average price of $17.43 
valley. 

4—Charcoal iron tubes are advanced $4 a 
ton. Cold rolled strip steel advanced $3 a 
ton. 

5—-September pig iron production announced 
as new high record of the country. 

6—Cambria Steel Co. makes purchase of 
57,000 tons of Bessemer and basic for last 
quarter and first half 

7—Carnegie Steel Co. operating the largest 
percentage of pig iron capacity in its his 
tory, which is close to 99 per cent of possible 
output. 

9—Seaboard consumers 
quantities of foreign steel. 

l1l—New York Central lines in the market 
for a large number of cars. 

12—Republic Iron & Steel €o. buys 20,000 
tons of Bessemer for first quarter delivery at 
$19 valley. 

13—Searcity of Lake Superior 
develops. 

14—Shafting 
discounts of 55 and 50. 

15—Weekly coke production in the Con- 
nellsville regions reaches the highest point in 


import moderate 


Bessemer ore 


prices advance two points to 


history. Independent steel makers tender 
complimentary dinner to Judge E. H. Gary 
at New York. 


18—New York Central lines place orders 
for about 10,000 cars. 
19—-Wire makers open books for first quar- 


ter and half shipment to manufacturing trade 


at an advance of $2 a ton. National Tube 
Co. advances line pipe $2 a ton. 
20—American Bridge Co. announces plans 


to erect fabricating shop at Gary, Ind., with 
initial monthly capacity of 10,000 tons. Illi- 
nois Steel Co. announces plans for an addi 
tional structural mill. Jones & Laughlin 
Steel Co. buys 20,000 tons of Bessemer for 
December and January at $19 valley 

2i—Bar iron strengthens to basis of 1.65 
Pittsburg. 

22—Pennsylvania railroad system enters the 
market for 10,000 additional cars. 
23—United States Cast Iron Pipe & Foun 
dry Co. buys 60,000 tons of gray forge pig 
iron 

26—United States Steel 
vances dividend on common 
cent quarterly. 
28—Youngstown Sheet & Tube Co. buys 
40,900 tons of Bessemer for first hait at $19 


Corporation ad 
stock to 1 per 


valley 

29—Bethlehem Steel Co. awards contracts 
for two additional blast furnaces and duplex 
steel plant at South Bethlehem, Pa 
30—Iron pipe makers advance prices $2 a 
ton 


November. 


1—October Bessemer sales in Pittsburg and 
valley territory announced as 165,500 tons 
with average price of $18.78 valley DeForest 
Sheet & Tin Plate Co. starts new _ sheet 
mill at Niles, O. 

2—Ore carrying rates on lakes advanced 10 
cents a ton. Ferro-manganese market ex 
cited by some moderate buying of Carnegie 
Steel Co. 

4—Pennsylvania lines west enter market 
for 5,000 steel freight cars. \nnouncement 
of new high coke and anthracite pig iron 
production record made in October, 2,565,985 
tons. 

6—Republic Iron & Steel Co 
construction in 


announces 
large contemplated Youngs- 
town district. 

8—Carnegie Steel Co. announces it will pro 
ceed with the erection of large additional mer 
chant mill capacity near Girard, O: Bar 
iron advances to 1.70c Pittsburg 

9—Maryland Steel Co begins rolling of 
45.000 tons of Bessemer billets for western 
shipment because of light rail tonnage. Jones 
& Laughlin Steel Co closes for 20,000 tons 
of Bessemer iron for early shipment at $19 
valley. ’ 

i10—American Iron & Steel Mfg. Co. an 
nounces it will install new steel works and 
make steel by the electric process American 
Steel & Wire Co. announces it will build 
wire mills at Birmingham, Ala. 

1] American Sheet & Tin Plate Co. ad 
vances blue annealed sheets a ton, gal- 
vanized sheets $3 a ton and tin plate $2 a 
ton Independent makers make similar ad 
vances 

12-—Bi-monthly wage settlement 
$5.50 puddling rate based upon 1.40c bar iron 
card. Sheet and tin plate rates continue at 


I 
$1 
made upon 


Steel Co. buys 12,000 tons 


13—Pittsburg 
ahh i -mainder of the 


basic for shipment the 
ye 
department of the Homestead 


Carnegie Steel Co. resumes af 


1 
15—Bessemet 


works of the 
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idleness. Pennsylvania 


years’ 
27,100 tons of rails of Car- 


ter several 
lines west orde 
negie Steel Co. 

16—Santa Fe system places order for 10,000 
\merican Bridge Co. awarded 
16,000 tons for St. Louis nickel steel bridge. 

17—Official announcement made that Powell 
Stackhouse, president of the Cambria Steel 
Co., will retire at next annual meeting and 
Charles S. Price, vice prest- 
Pennsylvania rail 


freight cars. 


be succeeded by 
dent and general manager. 
road orders 10,000 steel cars 


20—Foundry iron shows some. softness in 
Pittsburg territory. 
?1——American Bridge Co. awarded New 


York subway steel contract requiring about 
35,000 tons. 

22—-Iron pipe advanced $2 a ton 
25—Republic Iron & Steel Co. buys 18,000 
tons of Bessemer iron for first quarter ship 
ment at $19 valley. 
26--Wm. G Mather and 





associates buy 


large block of Greene county, Pa., coking 
coal. 

27-——-J. B. Finley elected president of Col 
onial Steel Co., Pittsburg. 

28—Bar iron weakens in western markets 


owing to softer scrap market. 
29-——-Basic Steel Co. announces plan to 
erect new ‘open-hearth plant at Niles, O. 
30—Port Henry, N. Y., ore prices for 1910 
announced at average advances of 40. cents 
a ton. 


December. 


1—First blast furnace of mew Aliquippa 
group of Jones & Laughlin Steel Co. is blown 
in. 
2—November 
in Pittsburg and valley territory announced as 
59,300 tons at average price of $19 valley 
4—American Sheet & Tin Plate Co. at 
tempts to resume operations at Aetna-Stand- 
ard works, Bridgeport, O., rioting results 
and troops are called out. Sixth furnace at 
Gary blown in. 
5—William Metcalf 
Steel Co., Braeburn, Pa., dies. 
6—-Republic Iron & Steel Co 
tracts for new blast furnace at Haselton, O 
Westinghouse elected president 
Society of Mechanical En 


selling of Bessemer pig iron 


president of Braeburn 


awards con 


7—George 
of the American 
gineers. 
9—L.ake ore 
nounced as 41,164,359 tons. 
11—American Steel & Wire Co 
advance of $1 a ton in wire products 
10—Sheet bar market settles upon a $29 
mill basis. 
14—-Republic Iron & Steel Co. awards con 
tracts for new open-hearth billet and_ sheet 
bar mill construction at Lansingville, O 
15—American Sheet & Tin Plate Co. official 
ly announces it will proceed at once with the 
expenditure of $4,500,000 for the construction 
of tin plate and sheet mills at Gary, Ind 
16—Deadlock over between 
coke operators and furnaces which have un 
requirements. Lewis Peckitt elected 
Eastern Pig Iron Association 
advance prices 


shipments up to Dec. 1 an 


announces 


prices develops 


covered 
president of the 
18—Manufacturers of nuts 
$2 a ton. Bolts are unchanged Two. big 
coking coal deals involving West Virginia and 
Greene county, VPa., coal lands announcea at 
Pittsburg. 

20—Cambria Steel Co. officially 
its purpose to enter the field of manufactur 
i 


announces 


xr wire products 
21—Sales of Superior Bessemer ore for sea 
son of 1910 fix prices at 50 cents advance 
Increased softness noted in the spot 
furnace coke market. 

23—Purchase of additional block of 7,500 
acres of West Virginia coking coal by Jami 
son Coal & Coke Co. Pittsburg is announced 
24—-American Steel & Wire Co. announces 
intention to erect new blast furnace at Cen 
tral plant Cleveland. 
26—James W. Friend, president of the 
Clinton Iron & Steel Co. and vice president 
of the Pressed Steel Car Co. dies at Pitts 
burg 

27—-Rogers-Brown Iron Co. of Buffalo or 
ganized to erect two additional blast furnaces 
at Buffalo. 

28—Superior non-Bessemer ore prices fixed 
at 50 cents advance by large sales. 
29——-National Tube Co. announces new class- 
ification of wrought pipe Iron pipe makers 
adopt similar reclassification 
Smith, president of the Cru 


30—Frank B. 
America, dies at Pittsburg 


cible Steel Co. of 


The Lackawanna Steel Co. is plan 
its No. 3 


within a day or so 


blow in stack at 


ning to 


Buffalo 
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BESSEMER ASSOCIATION EN- 
TERTAINS CUSTOMERS. 


The executive committee of the 


Bessemer Association, which is the 


selling agency in the valleys for 


Bessemer and basic pig iron, and the 


statistical bureau which collects a 


large amount of valuable informa 
tion, gave a dinner at the Union 
Club, Cleveland, Dec. 29, to its cus- 
tomers. The members ot the exec 
utive committee are: Samuel Math 
er, Edward L. Ford, Robert Bentley, 
Harvey H. Brown, Frank B. Rich 


ards, J. G. Butler Jr. Mr. Butler act- 


ed as toastmaster, and the following 
toasts were responded to: “Co-op- 
eration Versus Independent Action,” 


eB 


town 


Youngs 
“Night 
B. Palmer, presi- 
Steel & Wire Co 
laaey” ul. 


Campbell, president, 
Sheet & 
Thoughts,” W 


\merican 


Tube Co.; 


dent, 


‘Business and the James 


H. Hoyt, Cleveland 


WEST STEEL CASTING CO. 

The West Steel Casting Co., Cleve 
land, having lately enlarged its plant 
and installed crucible furnaces to work 
in connection with its converter, took 
crucible 


fi the first heat from the 


furnaces last Thursday. The company 
makes a specialty of medium and light 
weight steel castings. Aside from the 


veneral trade, such castings are used 


for dynamo and other electrical pur 
being formed with “West’s elec 


poses, 


trical steel,” made with alloys from 
converter metal \ line of auto and 
light castings are made from the cruci 
ble metal The officers of the com 
Ralph H. West, 


West; vice presi 


Pike; 


pany are: President, 
son of Thomas D. 
dent. Everett W 


P. Lansdowne 


secretary, '») 


ADDING TO ITS EQUIPMENT. 
The Ohio Seamless Tube Co., Shel 
by, O., which placed its plant in op 
eration last April, has been compelled 


cold 


about 50 per cent 


to increase the capacity of its 
drawn department 


and to add other machinery equip 
ment throughout the plant to care for 


increasing business 


WILL INSTALL PIG CASTING 
MACHINE. 
Furnace Co., 
for a pig cast 
installed at the 
earliest date This 
lation will place the furnace in posi 
tion to furnish basic and other grades 


The Federal Chicago, 
has placed a contract 
ing machine to be 


possible. instal 


of machine cast pig iron. 


The Detroit Iron & Steel Co. re 


lighted its furnace, Dec, 4 
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PERSONAL. 
James M. Creamer was _ recently 
placed in charge of the publicity and 
advertising department of the Inter- 
national Steam Pump Co, 

H. H. Ives, formerly with Henry 
A. Hitner’s Sons Co., and well known 
in the Philadelphia scrap trade, is 
now connected with Chas. Drefus & 
Co. 

A. C. Dinkey, president of the Carnegie 
Steel Co., has been made a member of 
the board of trustees of the Carnegie 
library, Pittsburg, succeeding Robert Pit- 
cairn, deceased. 

Herbert Du Puy, chairman of the 
board of the Crucible Steel Co. of 
America, has been elected president 
of the company, succeeding the late 
Frank B. Smith. 

C. H. Brushaber, Hudson Terminal 
building, New York City, announces that 
he has become sales agent for the Oster- 
burg Tin Plate Co., and the McKeesport 
Tin Plate Co., manufacturers of high 
grade black plate and tin plate. 

David Coulter has resigned the of- 
fice of secretary-treasurer of the Key- 
stone Casting Co., Chester, Pa., which 
he has held since the organization 
of the cothpany, several years ago. 

Bertram D. Robinson, who for some 
time represented Nash, Isham & Co. 
on the road, will, on jfan. 1, become 
associated with B. Nicoll & Co., cov- 
ering the territory south of New York. 

M. L. Johnson, who has been in 
charge of the order department of 
the Sharon, Pa., plant of the Amer 
ican Steel Foundries, has been pro 
moted to the position of assistant 
manager. 

H. W. Jack, contracting manager for 
the American Bridge Co., at Seattle, 
has resigned and will ‘be succeeded 
by C. C. Obermire, who has been con- 
nected with the Duluth office of this 
interest. 

Donald McLeod, for nine years as 
sociated with the Merchants’ Na 
tional Bank, of Philadelphia, on Jan. 
1 assumed his new duties as_ treas- 
urer of the Jamison Coal & Coke 
Co., Pittsburg. ( 

Walter VLaidlaw, originally identi 
fied with the Laidlaw-Dunn-Gordon 
Co., Cincinnati, and general manager 
of the Snow Steam Pump Works, 
Buffalo, N. Y., is hereafter to be lo- 
cated at the New York office of the 
International Steam Pump Co. 

George M. Brill and H. C. Gardner, 
Marquette building, Chicago, announce 
the formation of a partnership under the 
name of. Brill & Gardner, to continue 
the engineering and architectural prac- 
tice heretofore conducted by Mr. Brill. 
The firm will make a specialty of en- 
gineering and architectural problems 
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M. H. March has become asso 
ciated with Frank ‘Samuel, Philadel- 
phia, suceeeding H. S. Matlack, who 
was in charge of the pig iron de 
partment. Mr. March was connect 
ed with Smith, Rudy & Co., metal 
lurgists and foundry specialists, of 
Philadelphia 

S. B. Raney, for a number of years 
connected with the general offices of the 
Carnegie Steei Co., at Pittsburg, but for 
the past two years chief clerk at St. 
Louis district office of that company, has 
recently been promoted to the general 
offices of the Illinois Steel Co., at Chi- 








J. L. HAInes. 


J. L. Haines, heretofore manager 
of the order department of the 
Jones & Laughlin Steel Co., Pitts- 
burg, has been made assistant to 
Willis King, vice president of the 
company. Mr. Haines is succeeded 
by Thomas Anderson, assistant man 
ager of the order department 
cago, as chief clerk of the general sales 
department. 

J. D. Conway, formerly chief clerk in 
Pittsburg of the Pittsburg & Lake Erie 
motive power department, on Jan. 1 be- 
came secretary of the Railway Supply 
Manufacturers’ Association. The head- 
quarters of the association have been re- 
moved from Chicago to Pittsburg and 
established in the German National. Bank 
building. 

Samuel W. Emerson, engineer of con- 
struction of the City Building Depart- 
ment, Cleveland, has resigned and has 
become a member of the newly organ- 
ized firm of Courtney & Emerson, suc 
cessors to the Courtney Engineering O:. 
with offices in the American Trust build- 
ing, Cleveland The firm will continue 


— 
un 


its general line of engineering and archi- 
tectural work. 

A. H. Garrison and F. C. Porter 
have been appointed assistant secre- 
taries for the United States Metal 
Trades Association of the Pacific 
Coast. Mr. Garrison will have charge 
of the Seattle office of the association, 
at 319 Pioneer building, and Mr. 
Porter is in charge of the central 
offices, now located in the Commercia! 
Club building, Portland, Ore. 

Michael J. Drummond, well known 
as a manufacturer of cast iron pipe, 
has been appointed commissioner of 
charities of New York City. Henry 
S. Thompson, who has been named 
as commissioner of water supply, 
gas and electricity, was one of the 
founders of the Thompson-Starrett 
Co., builders. 

A. Burchard, of the firm of Burchard 
& Case, consultling engineers, Cuyahoga 
Building, Cleveland, has been appointed 
director of the mechanical section of the 
American Exposition, which will be held 
in Berlin, Germany, during June, July 


and August. A large number of Amer- 


ican manufacturers have already re- 
served space, and many of the exhtbits 
are now being placed. For the mechan- 
ical section an allotment of 15,000 square 
feet has been made, and_ reservations 
can be made and full particulars regard- 
ing the exposition can be obtained from 
Mr. Burchard. 


OBITUARY. 
D. Ogden Mills, who died Jan. 4, was 
a director of Lackawanna Steel Co. 
Edward S. 
Bellevue, a suburb of Pittsburg, died 
Dec. 27, after an illness of nine weeks. 


Means, a resident of 


For many years Mr. Means was con- 
nected with the Wayne Iron & Steel 
Co., now Brown & Co., of Pittsburg. 
He retired two years ago because of 
failing health. 
LIGHT INQUIRY. 
Pittsburg, Jan. 5. (By wire.) 

Pending foundry inquiry is for about 
2,000 tons. A. sale of 150 tons for 
first quarter was made at $17.25, val- 
ley, for No. 2. 


The Delaware River Steel Co., Ches- 
ter, Pa., expects to have its furnace in 
operation about Jan. 15. The stack, 
which formerly belonged to the Tide- 
water Steel Co., has been relined and 
thoroughly repaired. 

The Platt Iron Works, Dayton, O., has 
taken out a building permit to erect a 
one-story building across three lots at 
Ohio and Webster streets, the building 
to be used for storing patterns. 
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The Year in Financial. Circles 


THE LEADING INDUSTRIAL SECURITIES. 


The 1909 in financial circles 


will long be remembered as a period 


year 


of rapid recovery following a period 
of the com- 
plete prosperity. It 
high 


ending in 
of 
which 

with 


depression, 
restoration 
year in “new 


was the 


such fre- 


and it 


records” were made 
monotonous 


the 


be 
merged 1910 
of continued activity. 

The the stock 
one of advancing prices, 
on adjoining 
The 


be- 


quency as to 


into with promise 


year on exchange 


was a fact 
the 
page industrial stocks. 
average the 13 at the 
ginning of the year was approximate- 
ly 87.7 and-at the end 101. 

of the big figures for the 
year follow: Money supply Dec. 1 
$3,131,310,934, the highest ever reach- 
gold in the United States treas- 
Nov. 6, $1,.052,320,000, the 
the country; 
circulation Feb. 1, $1.- 
444,252,439, which just falls short of 
the highest record in May, 1908% 
national bank circulation, Dec. 1 $707,- 
433,457, the highest on record; cash 
holdings by national banks June 23, 
$885,915,771, a figure which outstripped 


graphically 
to 13 
price of 


shown 


as 


Some 


ed; 
highest 
gold 


ury, 


in the history of 


in outside 


all previous records but was largely 
reduced by the demands of business 
before the end of the year. The 


loans by national banks reached their 
Nov. 16 at $5,148,787,594. 


clearings lowest in Feb- 


maximum 


Bank were 


ruary, but reflected the growth of 
business by rapid increases until in 
October they reached a total of $15,- 
851,214,417. Between February and 
August, the sales of shares on the 
New York exchange doubled, being 
something over 12,009,000 in Febru- 
ary and 24,537,840 in August. Bond 
sales failed to keep pace with the 
sales of shares and were short of 


the total of 1908 by $163,707,000. 
1909 


important 


_ Business failures during were 
frequent, but not 
numerous as in the year before. 
the failures numbered 
10,682, with liabilities of $128,435,870, 
against 12,756 failures in 1908 with 
liabilities of $275,261,863, and 8,969 
in 1907, with liabilities of $307,227,- 
939. 

Money was easy during the greater 
of the call 
obtainable in February at 
per rhe 
gradually during the year and touched 
the last De- 


SO or 
For 


11 months, 


part year and money 


was less 


than 2 cent. rate increased 


7 per cent in week in 
cember. 

In May, gold exports the 
$15,000,000 mark; the return of pros- 
perity heralded by a 10 per 


cent increase in wages affecting thou- 


passed 


was 


























Closing |Closing Chang fAt Dividend 
1Dec. 31,|Dec. 31 Date 1909 es in pres't Last | Date Last 
1908 1009. | \nn.M’'tg 1908 price.| Basis Declared | Div. Pay. 
Allis-Chalmers........... | 1534 15% | Sept. 2 4 NCS ASS fae aes ep aie 
Allis-Chalmers, pr........ |} 49'% 5: 5% 7cum.|}1%0Q0 Feb., 1904 
American Can...........- 9 133 Feb. 2 HSER GARR Serban: Bia 
American Can, pr......... 73% 81 . 7% | 8.64 | 7cum.}| 1% Q. Jan., 1910 
Am. Car 6 Pay: sss... | OH 72 June 24 | +20% | 4.00 YQ, Jan., 1910 
Am. Car & Fdy., pr........ | 109 120 +11 4.17 | 7 n.c.| 1% Q. Jan., 1910 
American L006... 650 eens] 57M 613 Oct. 19 + <s 5 1% Q Aug., 1998 
American Loc., pr........ | 113 115 4 6.09 | 7 cum.| 1% Q Jan 1910 
American Ship. .232bn06 Lae 78 Oct. 13 3 ae ie Ls. Dec 1909 
American Ship, pr........ } 105% 111 6 6.31 7cum.|1%Q Sept., 1909 
Am. Steel Foundries(new).) 393 65 Dec. 2 55% CE > mae (ee Sieh Ph 
Barney & Smith.......... | 40 40) June 1 Rae Whee rae Sept., 1907 
Rarney & Smith, pr....... 110 115 5 Scum./ 1 Q. June, 1908 
Bethlehem Steel.......... | 24y, 34 April 6 9} Se, a Ra RA 
Bethlehem Steel, pr......+| 547% 66 11i¢ Tn. c. | 3 0. Feb., 1907 
Cambria Steel............ 395g | 49 |Mar. 16] + 936 3 % W. Aug., 1909 
Cambria TYOR. i. csdesicsses | 46% | 47 4 2S. A. Sept., 1909 
Chicago Pneumatic Tool...) 271% | 39% Feb. 15 +12 4 2S.A Oct., 1907 
Colorado Fuel..........-- | 40 497% j|Oct. 18, 9% 1% Q. April, 1902 
CYSIEE TREE cc cies ces 8 1834 | Oct. 20 fe 1034 ) Siete: Saree Sen 
Crucible Steel, pr........- | 57% | 93% +36% | 7.45 | 7cum.|1%Q., Dec., 1909 
Empire Stee]l..........--.| 6 15 April 27 TEE: Veet: MRP REE Se rey 
Empire Steel, pr.........- | 47 80 33 7.50 | 6cum/13S.A July, 1909 
Fay & Fgag.......-- cee. | 90 95 Feb. 18 /)+ 5 otas 7 3S.A Nov., 1908 
Fay & Egat; pr...... é-wutaie oh 00 120 20 5.83 | 7 cum | 1%Q Nov., 1909 
General Electric.......:.: | 758 1591 May 11 + 2% 13.00 | 8 2. Jan 1910 
Harbison-Walker........- | 17% | 35 Jan. 18 | +17% Tr 2 Q. Uct., 1907 
Harbison-Walker, pr...... 80 94! t14¥% | 6.38 | 6cum.| 1% | Oct.. 1909 
International Pump....... | 39% 525% {June 8 13% 11Q | April, 1905 
International Pump, pr....| 8&4 50% | 6% | 667 | 6cum]/14Q. | Nov., 1909 
Lackawanna Steel........- | 47 64 I os Ss EO ae ase mele ata A ene | eeccascens 
Lake Sup. Corp.........- | 16 28% | Oct. 6 LOSE ot ois PIM Pe eat | te cerceeee. 
New York Air Brake...... 93 951%, |June 17 2¥, 8 20. Oct., 1907 
Niles-Bement-Pond....... 97 104 Feb. 3 7 5.77 | 6 1%4Q. | Dec. 1909 
Niles-Bement-l’ond, pr....| 100 104 4 5.77 | 6cum vu. |Nov., 1909 
Otis Elevator Co.......-.- Wigs © ey fee * Mar. 15 12 5.45 | 3 1% S. A.| Oct. 1909 
Otis Elevator Co., pr...... | 97 | 9 2 6.06 | 6n.« 1%Q. | Oct, 1909 
PN 558 ok is aden sf 'SO 65 May 10/| +15 SEE THES OR ea, Ey ee 
Pa. Steel, pr......++5- veel ROOSS 4498 +11! ».80 | 7n.c |3%S.A.| Nov., 1909 
Pittsburg Coal Co..... pee Bs 7 | - 2734 | Mar. Did Seal lla d a Md be alas s ietbis 
Pittsburg Coal Co., pr..... | 49 84 35 7 cum.) 114 Q Jan 1910 
Pressed Steel Car....... --| 435% 5134 | Feb. 17 |)+ 73% ; 10. | Aug., 1904 
Pressed Steel Car, pr......- 1102 | 106 1 4 6.60 | 7n.« 14Q. | Nov 1909 
Pullman........- Bee I oF 163 Nov. 10 22 4.1418 20. Nov., 1909 
Railway Stl. Spring......- | 48 | 517% | Mar. 4 3% 2 1S. A, | Oct. 1908 
Railway Stl. Spring, pr.... 102% | 106% 4% | 6.54 | 7 cum.] 1% Q. Dec., 1909 
Rep. Iron & Steel. ..... see] 2534 46 Oct. 20 | +20 ‘ ee Sees Se we eee 
Rep. Iron & Steel, pr......| 86 104% +18! 6.73 7 cum.| 134 Q. Jan., 1910 
Sloss-Sheffield........ beset FPR | BT Mar. 10 | 9! 5.75 12Q.¢ |Nov., 1909 
Sloss-Sheffield, pr......+-+/ 110 | 117 1+ 7% | 5.98 | 7n.¢c.}1%Q. | Jan 1910 
U. S. Pipe & Fdy. Co...... 291% 32 June 23 /+ 3% 1}1Q. |} Dec., 1907 
U. S. Pipe & Fdy., pr...... 75% 84 83% | 8.33 nc. {1%Q Dec., 1909 
Pe I os vwddetcda vies 53% 0} April 19 | +3714 | 4.40 | 4 10. |Sept., 1909 
CF, es Es OF scone tases °*] 113% 125 +1134 | 5.60 cur 13%Q0 Aug., 1909 
Wee By BEG, SO ecb icoscwcns 103 105 i+ 2%]. SCRE eee ses Fone is esses 
Va. Iron, Coal & Coke..... 621% | 737% Sept. 21 De an Lt oe ies ite Lhe ee ss eabee 
Westinghouse Elec........ 84% | 8&3 June 16} 1% , 1%Q. | Oct., 1909 
Westinghouse Air Brake...) 11034 | 148 Oct. 5 | +37% | 8.08 4 Q. | Oct., 1909 
; 
Par value of shares, $100, except those starred (*), $50. 
t+Includes deferred dividend of % of 1 per cent. 
tReturn on investment. 
sand, of men. in the Pittsburg dis- pudiation of the much discussed seg 
trict and Steel common was well on regation scheme. Sept. 9, FE. H. 
the way towards its spectacular rise, Harriman died and the next day 
closing the month at 6434. In June, stocks surprised the world by rising 


stocks were irregular, opening strong 


with Union Pacific and Steel common 
for leaders; President Taft recom 
mended the 2. per cent tax on the 
net income of corporations July 
was a. record-breaking month in stock 
prices. Steel common was put on a 
3 per cent basis and government crop 
reports indicating a cotton shortage 


sent cotton prices higher. In August 


prices depended to a large degree 
upon conflicting reports as to the 
health of E. H. Harriman, but Steel 
common and Union Pacific continued 
to break records. Later inthe month, 


Union Pacific dropped back upon the 


return of Mr. Harriman and his re- 
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OF LEADING INDUSTRIAL STOCKS IN 1909. 
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OUR GROWING BLAST FUR- 
NACE CAPACITY. 


The exhaustive review of new blast 


furnace cOnstruction in this issue in- 


dicates that a conservative estimate 
furnace capacity of the 
1910, is» 31,- 


annually. 


of the blast 
United States on Jan. 1, 
000,000 pig 
The figure is based, not upon recent 


tons of iron 


performances, but upon production 


in the last period of high pressure, 
when the old capacity was thoroughly 


tried out, with an allowance for the 


new furnaces which have since been 


completed. 


It is true that, with some furnaces 


production has been 


blast 
to have been at a tate considerably 


idle, the recent 


shown by our furnace reports 


THE IRON TRADE REVIEW 


exceeding 31,000,000 tons a year, but 


the furnaces have been working tem- 


porarily at an abnormal rate. Octo- 
ber weather was excellent, as usual, 
while November weather was good, 
which is not usual. Furthermore, a 
great many furnaces were relined 
and otherwise repaired during the 
depression, and at present the con- 


dition of the blast furnaces as a whole 


is much above the normal. It is re- 
garded as normal that about 10 per 
cent of the furnaces should be out 
for one cause or another, chiefly for 
relining; at present the total idle 
capacity is much less than this. 

The increase in capacity in the 


past five years has been due chiefly 


to the completion of new furnaces, 


rebuilding and otherwise im- 


old 


but the 


proving of furnaces has played 


a part. The absolutely new furnaces, 
blown in during the past five years, 
and which are listed in detail in the 
blast furnace article, have been as 
follows as to number and annual ca- 
pacity: 
Year Number. Capacity. 
SP ie kde ly £ 510/516 Os ob Re ere 10 1,292,000 
fl BAe oe ee eee 9 1,135,000 
og BSG? TREE ee eee 15 2,065,000 
Se) Cee ee ae er 10 1,188,000 
Soh boss 64 paws 003 oo 0i6 12 1,930,000 
ER Sales aaa ae 56 7,610,000 
Capacity has not stopped growing, 
as many new furnaces are being 
built at the present time. Eight, 


with a capacity of 1,034,000 tons, are 


completed or nearly completed, and 
can come in during the first quarter, 
330,000 tons 
It is important 


that 


with two, capacity, for 


the second quarter. 


to note, however, the perform- 


ance Of existing furnaces is likely to 


deteriorate somewhat through neces- 


sities arising for relining, etc., so 


that actual production, which of late 
has been above the actual rating, is 


not likely to show very great increase 


in the next few months. 

Including the furnaces just men- 
tioned as in line to become available 
in the next few months, and others 
scheduled for later completion, the 
total in line for blowing in within 
the first nine months of 1910 is 16 
furnaces, with 2,219,000 tons annual 


capacity. These are in projects well 


under way already. In addition, in 


the past 10 days, two merchant fur- 


January 6, 1910 


nace projects have been announced, 


furnaces at Chicago 
about 475,000 


embracing two 


and two at Buffalo, with 


tons annual capacity. 
With an actual capacity of 31,000,- 
000 Jan. 1, 1910, 


year in and year out, the 16 furnaces 


tons on available 


to become available in nine months, 


with the four furnaces just  an- 


nounced, presumably for somewhat 
later completion, bring the country’s 


33,700,000 


The various figures seem large, 


total capacity in sight to 
tons, 
but, as is shown in the article, they 
are fairly in line with the past per- 
the which 


formances' of. industry, 


has shown a doubling, time after 
time, at average intervals of slightly 
less than 10 years. 


FOREIGN COMMERCE GAINING. 


The appearance of detailed statis- 
tics of the November import and ex- 
port movement in iron and_ steel 


permits the making of a fairly close 


estimate of our foreign commerce 
for the year 1909, with the result 
that the exports of iron and_ steel 


tonnage lines in the year show a gain 
of more than 250,000 tons over 1908, 
100,000 tons 


and fall only about be- 


low the two best .years on _ record, 
1906 and 1907. 

The November exports of ton 
nage lines were substantially the larg- 
est for any month so far in the 
year, exceeding the average monthly 
exports of the preceding 10 months 
by more than 15,000 tons. 


Imports and exports of the. tonnage 


lines have been as follows, with 1909 
estimated: 
Iron and Steel, Gross Tons. 
Imports. Exports. 
BOE olin vs hawehacs 1,212,839 372,398 
1” HRS TE 1,178,996 326,590 
<) SESS a eer en 266,398 1,167,710 
eer 416,000 1,010,255 
SOE ae oe 577,809 1,325,740 
ROUEE 6 dvb lee ple obs 662,358 1,302,525 
Spe RR Re Begins 206,955 964,266 
SP eecckrne caves. 360,000 1,225,000 
Normally about one-third of the 
value of all iron and steel exports 
is comprised in the tonnage lines, 


which find place in the above table. 
up of ma- 
but 


in- 


The remainder is made 


chinery, hardware, cutlery, etc., 


agricultural implements are not 
The total 


exports has been as 


iron 


fol- 


cluded. value of all 


and _ steel 
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1909 total 


returns for 11 


lows, the being estimated 


from months: 


Value of Iron and Steel Exports. 


oo, ETE ee ee $129,633,480 
RGR Os ct wincet 6 hae cept ved « 102,534,575 
Lo ER ee yee n hares 97,892,036 
oo) RSS Pearer Sard ee Wie cea 99,035,865 
SL Pe eee RE sek 128,553,613 
POOR «phe statine sh apa see 142,928,513 
We Fires + cdhdes ako again 172,555,588 
SR ART ee ee 197,066,781 
RA vii osc ss \'unx eo thie 151,113,114 
BODO scl. so mse ne dd asiowe ein 157,000,000 
The value of all iron and_ steel 
exports in November showed a gain 


of 20 per cent over the average value 
The 


rate 


in the preceding 10 months. 


November were at the 


of about $175,000,000 a 


exports 
year, 
1910 as 


pared with previous years, since but 


augur- 
ing a fair average for com- 
one year, 1907, showed a higher total 
value than this. 

The 
November 
400,000 tons a year, or 


exports of tonnage lines in 


were at the rate of 1,- 


slightly better 


than any calendar year has yet 
shown. 

Iron and _ steel imports in 1909 
prove larger than would have been 
anticipated from the movement early 


in the year. There was a material 


gain, as the year progressed, in ferro 
ferro- 


manganese, spiegeleisen and 


silicon, while in November a con 
ordinary pig 
The 


segregate the 


siderable tonnage of 


iron began to appear. monthly 


statistics do not ferro- 


alloys from ordinary pig iron, The 


totals of all have been as 


grades 


follows: 


Teeeery 40° FORE. i262 shia a 58,901 
TOE: chan certs se cHebamie = beekes at 17,899 
MEET Eee rere eee 10,422 
SD, re eer eer ia keer 12,601 
OS ES A re eee ee eee 11,851 
PEW, | as Cu cecsawactsiasbees 34,707 


The jump in November imports of 


pig iron was presaged in our issue 


of Dec. 23 last, it being noted that 
sritish exports of pig iron to the 
United States had jumped from an 
10,000 
to September 


October and 


average of less than tons a 


month, January inclu- 


sive, to 15,662 ttons in 
32,832 tons in November. 

Our iron ore imports in 1909 broke 
all records. The lightest month was 
February, with 61,749 tons, the heavi- 
209,855 


November imports were 174,976 tons. 


est being August, with tons. 


Allowing for a moderate decrease in 


December, the year’s total should 


be about 1,640,000 tons, or nearly 
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half a million tons in excess of the 


largest previous year. Iron ore im- 


ports, with 1909 estimated, have been 
seven 


as follows in the past years: 


Gross tons. 


Beas on oes erie es be yc Sew eee 980,440 
BOON is vdieo abe ernest 487,613 
BSS Px 0s BOE Opa ed Owes Cee 845,651 
FOG SAS Saks OUNCE Ke Cerne cet 1,060,390 
ROT ote 0 ond oe 4 p20 s alse > car 1,229,168 
Bator coke vee ate e cee eeee 776,898 


1,640,000 


ANNUAL CHART 


Fluctuations During 
Fifteen Years. 


Showing Price 
the Past 
which 


chart accompanies this 


fluctua - 


The 


issue as a supplement shows 


tions in the prices of iron and steel 


products for the past 15 years. The 
figures on which the chart is based 
are the average weekly prices given 
in the market reports of THE [RON 


TrapeE Review. They are computed 
for the following:—Tank plates, Chi- 
cago; beams, Pittsburg; bar iron, 


Cleveland; Bessemer billets, Pittsburg; 
Pittsburg; No. 2 
Cin- 


Bessemer pig iron, 
Chicago; forge, 
cinnati; No. 2 Birmingham 
Last added 


showing the prices of steel bars from 


foundry, gray 
foundry, 


year a new line was 


1897 to 1908, both inclusive, in re- 
sponse to a general demand for this 
information. ~The prices in accord- 


ance with the line for steel bars are 
the accompanying table. 


lines in the chart 


given in 
The 


represent 


vertical 
months, and the horizontal 
dollars per net 


material, 


lines the prices in 


ton in the case of finished 
gross ton in the case of pig 
steel billets. The solid and 


traversing the 


and per 
iron and 
diagram 


broken lines 


indicate the changes in the monthly 
average prices, but do not, of course, 
extreme 


been 


show the extreme high or 


low prices which may have 
reached in some week of the month. 
In the case of pig iron, the minimum 
quotations for prompt delivery are 
taken. 


The 


boom of 


chart shows the short-lived 


1895, followed a 
depression; then the de- 
latter 1895, fol- 
lowed by the slow general decline of 
1896 and 1897, 
the lowest prices on record prevailed; 


which 
period of 
cline in the part of 


when in midsummer 
a rather steady trend of prices from 
the middle of 1897 until the fall of 
1898; the rapid rise at the close of 
1898 followed by the very high quo- 
tations of the boom year, 1899; sharp 
decline in 1900, and a partial recovery 
at the 
tinuance of 


close of the year; a con- 
upward during 
1901; a rapid advance during the first 
half of 1902; a decline be- 


ginning the fall of 1902 and continu- 


prices 


sharp 


19 


ing during 1903, foliowed by a long 
period of prosperity, ending in Octo- 
ber, 1907, although 
price recessions earlier in 1907. 


there were some 


The effect of the price maintenance 
policy is shown in 1908 by the fact 
that regular than 
they would been without it, 
but with the declaration of the open 
1909 the chart shows a 
lines and a gradual re- 
covery from the middle of the year, 
but the high prices attained in other 
years of prosperity were not reached 
in 1909. The year 1909 closed with 
prices on a number of products 
about the same as they were at the 
beginning of the year. 


prices were more 


have 


market in 
dip in the 


A few extra copies of the chart 
have been published and will be sent 
in tubes to subscribers who request 
framing. The charts are 
the same size as those of last year 
and will fit into the old frames. 


them for 


WILL BUILD BRIDGES. 


The Hunter Iron Works Co., Inc., 
Atlantic, Ia., advises respecting its re- 
cent incorporation that it purposes to 
fabricate and construct highway 
At the next meeting of the 
stockholders, S. G. Hunter will trans- 
fer this interest in the business to the 
company, and will 


bridges. 


new retire from 


connection with it. Among the prin- 
cipal stockholders of the new company 
R. Z. Drake, of Omaha; Pierce 
Metz, of Atlantic, Ia.; and Hugo 
Hoenig, of Red Oak, Ia. It is under- 
stood that the new company contem- 
plates enlarging the present building, 
some machinery,— 
such equipment as a friction saw, bull- 
dozer, etc. Mr. Hunter plans to en- 
gage in the iron in some 
other locality. 


are: 


and adding new 


business 


WILL RE-INCORPORATE UNDER 
CALIFORNIA LAWS. 


The majority of its stockholders has 
deemed it advisable to disincorporate 
the Pacific Hardware & Steel Co., San 
Francisco, as a New Jersey corpora- 
tion, and re-incorporate as a Cali- 
fornia corporation under the laws of 
the state of California; and for this 
purpose a mecting of the stockholders 
has been called at Camden, N. J., for 
Jan. 17, 1910, to dissolve this cor- 
poration. Early in January, the Pa- 
cific Hardware & Steel Co. will in- 
corporate laws of Cali- 
fornia. 


under the 


There will be no change in the cap- 
italization or personnel of the com- 
pany. 
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PRICES OF PIG IRON AND IRON ORE FOR 21 YEARS 


The accompanying chart shows the point of the market was about Nov. was notable for two buying move- 
prices at which iron ore has sold dur- 10, 1906. Within a week, practically ments, one for the supply of ore for 
ing the 20 years beginning Dec. 15, all of the ore was sold. Next to the that year, which began Feb. 1, and 
1889, together with the prevailing val- early buying movement of the year the second for the requirements of 
ley prices of Bessemer and No. 2 1907 come the years 1906, with Dec. 1906, which began Dec. 5. In Feb- 
foundry pig iron at the date at which 5, 1905, as the date of the buying ruary, 1908, owing to the influence 
the ore buying movement was at its movement, and 1890 and 1900, each of the United States Steel Corpora- 
height. The buying season for 1907, with Dec. 15 of the pevious years, tion and the wishes of some buyers, 
a year of great prosperity, was the as the date of tthe height of the the 1907 prices were reaffirmed for 
earliest on record. The most active buying movements. The year 1905 1908 at a meeting held in Cleve- 
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land, and, at the same time, the pig 
iron manufacturers held a meeting. at 
which it was decided to endeavor to 
maintain a basis of $17, valley, for 
No, 2 foundry iron. The market con- 
tinued to drag, however, and on June 
15, ore prices were reduced 50 cents. 
The buying movement then started, 
being the latest on record. Last 
year, many reservations were made 
during the early months, and there 
was a little actual buying, but prices 
were not. really determined until 
May 10. 

This year, all the 
available was reserved before the 
price was established and_ reserva- 


3Jessemer ore 


tions were quickly changed into ac- 
tual sales. Some non-Bessemer ore 
has also been sold, but a large ton- 
nage is still to be disposed of. 

It should be noted that the basic 
guarantee of iron content was 
changed in November, 1906, when on 
both old range and Mesabi Besse- 
mer, the natural iron content guar- 
antee was reduced from 56.70 to 55 
per cent, and on both old range and 
Mesabi non-Bessemer from 52.80 per 
cent to 51.50 per cent. On the old 
basing schedule, the prices for 1907, 
1908, 1909 and 1910 would be about 
17 cents higher on Bessemer and 11 
cents higher on non-Bessemer grades. 

The idea, which was first embodied 
in chart form in our issue of Feb. 
21, 1907, is to establish in a graphic 
manner the relation of the raw ma- 
terial price to that of pig iron. Dur- 
ing the past years up to 1909, bar- 
ring some slight irregularities, the 
two series of lines have approached 
nearly to being parallel, showing that 
ore prices have declined with the 
prices of iron. Last year, while the 
lines representing pig iron prices had 
a downward tendency, those for iron 
Ore prices continued straight. 

THe Iron Trapve Review of May 20, 
said: 

“While it is true that pig iron prices 
are lower than they were when the 
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ore prices for 1908 were fixed, it 
is also true that present conditions 
are more favorable than at any time 
since the panic of 1907. Because it is 
confidently believed that the pig iron 
which will be made from the new 
ore will sell at higher prices than 
now prevail, and also because many 
blast furnace owners were opposed 
to lowering ore prices, the ore in- 
terests felt justified in reaffirming last 
year’s prices.” 

The history of the past year has 
justified the action of the ore inter- 
ests. This year, the lines showing 
pig iron prices and also ore prices 
have an upward tendency, but it is 
also true that in November, 1906, 
when the prices for 1907, now re- 
established, were made, both Besse- 
mer and No. 2 foundry pig iron were 
selling at $21.50, valley, compared 
with $19 and $17.25, respectively, at 
the present time. 


MICHIGAN PORTS 


Are Growing in Importance as Re- 
ceivers of Ore. 

The growing importance of Lake 
Michigan’s Lake Superior -ore receiv- 
ing ports is proved by the receipts 
of 1909 when 6,929,831 tons were re- 
ceived. A few years ago the ore fre- 
ceipts at Lake Michigan ports were 
insignificant, but during the past three 
years the development of steel plants 
along the southern shore of Lake 
Michigan has been rapid. Following 
are the receipts by ports: 





South Chiesa: (Tess. 50.5 tees 4,673,810 
RETA AMEORS:  WNIR | «6 055 aux pialbahise bare Ne 178,720 
S09, DU. 3 nx eee wae eh cee ee 1,921,818 
ast Jorden, Mich... oc she. eRK 18,623 
Boyne . Gite, AGH. osceekd cas cea 37,062 
ae | WM OMENS Sc kets cade dale nee 46,037 
POUMMNOTS, \ WRSCEY -* 5 > behje'eu ws atene 53,761 
CORRE Dodie at we wk oe keen alee 6,929,831 


It is announced from Buffalo that 
Congressman Alexander will ask for 
an appropriation for the survey of a 
fourth lock on the American side at 
Sault Ste. Marie. Work is now un- 





SELLING PRICE OF IRON ORE AND PRICE OF PIG IRON AT DATE OF 
BUYING MOVEMENT. 


Date Buying -—— 


Season. Movement. O. R. Bess. Mes. Bes. 
tee Tee... 55° “Bish kiec as $5.50 no sale 
(Ae Di Yee sees AGRA 4.50 no sale 
ty ree Ce Oe 4.50 no sale 
] ee March 15, ’93 3.85 $2.00 
1004. 3.4... MiGreh 1, (R45 60.0. 275 2.35 
if) ee Agel 1, ORs 6 cin s.e, aoe 2.15 
TEVOGc oases MY Uy SOs cece 4.00 3.50 
TOOT iis dt may 26). °9F 5.65 20 2.25 
1 ee March 20, ’98 2.75 2.25 
Se ee eRe: i Me ite. SOR 2.40 
bo ee mee. £5). 799:. océcncee 4.50 
|. rs MOM 2G,. Mas «sa 4.25 3.25 
Se ay BES pee ae 4.25 3.25 
1963, 0: mearen. 20, (O31... 4.50 4.00 
en ee feet 15, “ORs ccses 3.29 3.00 
eee Peb.s 1, OSs... .cie ws 3.50 
te a ee See 4.25 4.00 
Ae Nov. 10, ’06...... 5.60 4.75 
tO eee Pima: Thiwas dndiic 4.50 4.25 
| Prey | Ee aan 4.50 4.25 
hs | Ae Dec. 24, *09.'...... 5.00 4.75 


Season Iron Ore Prices.- 


Iron Prices, Valley. 


— — No. 2 
O. R. non-B. Mes. non-B. Bess. Fdy 

$5.25 no sale $22.15 $18.15 
425 no sale 15.15 15.00 
3.65 no sale 15.00 13.65 
3.20 no sale 12.65 12.15 
2.50 no sale 9.65 9.65 
2.25 $1.90 9.40 9.40 
2.70 2.25 12.40 11.15 
2:15 1.90 8.35 8.40 
1.85 1.75 9.55 9.80 
en A 2.00 10.30 9.75 
4.25 4.00 24.15 22.15 
3.00 2.75 16.15 14.40 
3.25 2.75 15.90 15.90 
3.60 3.20 21.50 21.65 
2.75 2.50 13.35 13.15 
3.20 3.00 15.50 16.00 
3.70 3.5¢ 17,25 17.25 
4.20 4.00 21.50 21.50 
3.70 3.50 16.00 15.00 
3.70 3.50 14.75 14.25 
4.20 4.00 19.00 17.25 





der way on a third lock to be ap- 
proximately 1,350 ft. long, but it is 
believed that by the time it is fin- 
ished a fourth lock will be urgent. 
In fact, this has been the history of 
the locks at the Sault; the Poe lock 
was no sooner finished than it proved 
inadequate. For while it was de- 
signed forever to lock through four 
vessels at a time, yet, before it was 
completed it was seen that it could 
lock through only two and now it 
can lock through only one of the 
larger type of carrier at a time. 
There is a marked demand for coal 
in the northwest and shipments from 
docks to the interior are heavy, not- 
withstanding the weather. It is pre- 
dicted that the docks will be practi- 
cally clean when navigation opens, 
and that the coal movement next year 
will be correspondingly heavy. 


FURNACE ORDERED SOLD. 
Ironton, O., Jan. 1. 

On an action by Louis F. Feiser 
and Linn Bentley, partners as Fei- 
ser & Bentley, of Columbus, O., 
against the Bird Iron Co., Judge 
Blair in common pleas court yes- 
terday evening issued an order of 
sale for the company’s property by 
Capt. H. R. Brown, receiver. The 
sale will be held at the court house 
in this city at 2 p. m., Friday, Jan. 
14. The property consists of the 
blast furnace at Colbertson, this 
county, 392 acres of mineral lands 
adjacent thereto, commissary and 
stock ‘on hand. The furnace will be 
offered together with real estate and 
separately. All bidders shall deposit 
a certified check for $5,000. The 
appraisement is $89,390 for real es- 
tate and $5,560.15 for personal prop- 
erty, a total of $94,950.15, and bids 
must be for two-thirds of appraised 
value. It is understood that a num- 
ber of southern Ohio iron interests 
will be bidders. 


COMPLETING ITS SLAB MILL. 
The Forged Steel Wheel Co., But- 
ler, Pa. is exerting every effort to 
complete its proposed steel slab mill 
by the middle of February. It may 
be, however, that its six open-hearth 
furnaces will not be ready for light- 
ing until March 1. While the com- 
pany has a large supply of slabs on 
hand, yet at the present rate of con- 
sumption the supply may be exhaust- 
ed by March 1. Hence the rush to 
complete the raw steel department. 


The Keystone furnace of the Reading 
Iron Co. has been blown out, not having 
worked well after extensive repairs had 
been made. 
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AMONG MACHINERY MAKERS. 


CINCINNATI. 


Higher Prices May Become the Rule 
Among Machinery Builders. 

Office of Tue Iron Trapve RevIEw, 

First National Bank Bldg., Jan. 4 

The last month of the year, in spite 
of the holiday season, has been pro- 
ductive of such a satisfactory run of 
shops in some in- 
stances are so behind on deliveries 
that the New Year begins under the 
shops 


orders and the 


most favorable auspices. The 
in this center are for the most part 
running full time and with as full 
force as they can obtain of. satis- 
factory workmen. Some of the small- 
er plants are busy with inventories. 
The close of the year is bringing 
out the question on the part of the 
manufacturer as to whether produc- 
tion at present is as great per opera- 
tive as during 1907. It is asserted 
by some that the production its less 
per operative than in that year, due 
to the fact that the depression in 
business early in 1909 has compelled 
the manufacturer to acquire a new 
working force and build up a com- 
paratively new organization and the 
machine tool manufacturer has been 
forced to compete with the automo- 
bile maker for the highest class of 
workmen. These 
creasing cost of manufacture and it 


elements are in 


seems apparent that prices of machine 
tools must be advanced in 1910, this 
being due to the higher scale of 
wages, the lessened output per opera- 
tive, and the higher cost of materials 


Unless prices are advanced the mar- 


gin of profit must of necessity be 
reduced. Some manufacturers. of 


special machines have already ad- 
vanced prices, but what may be done 
in reference to the standard machines 
is not yet apparent. 

During the past year, especially in 
the last half of the year, the shops 
have added to their equipment steadi- 
ly and plans are under way for the 
enlargement of some of the shops 
and the building of some new ones, 
having outgrown 

There is ample 


the manufacturers 
the smaller quarters. 
evidence that Cincinnati as a ma- 
chine tool manufacturing 
increasing in importance and continues 
to occupy a most prominent place 
in the country for specialization in 


center is 


this industry. 

The Acme Machine Tool Co., man 
ufacturing screw machines and turret 
lathes, has advanced prices about 10 
per cent-on all of its machines. 


Preparations are under way for this 


occupy the 
Planer Co. 


company to. gradually 
plant of the Cincinnati 
on Buck street, while the Cincinnati 
Planer Co, will gradually move to 
its new plant in the factory colony 


at Oakley. The Acme Machine Tool 


Co. has placed orders for a_ large 
portion of new equipment. Among 
the orders given are: Three Cincin- 


Bickford 


lathes, a 


nati milling machines, two 


radials, several makes of 
Norton grinding 


seater, and -one horizontal boring and 


machine, one key- 


drilling machine. The business of 
the company is growing beyond ex- 
deliveries are getting 
Cincinnati 
December, 


pectations and 
farther in arrears. The 
Planer Co. reports that 
1999, in point of orders was the big- 
gest month in the history of the 
concern. 

The Schumacher & Boye Co. is 
sending out another of its attractive 
calendars consisting of 12 sheets, one 
for each month ‘and each sheet show- 


ing a picture of one of its lathes, 
the calendar thus becoming practi- 
cally a -catalog. \n excellent busi- 


ness is reported by the company 
and the outlook for 1910 is regarded 
as exceedingly bright. 

Clusman’ & Co. 


satisfactory and are 


Greaves, regard 
conditions as 
anticipating an excellent business in 
1910. 

The Cincinnati Lathe & Tool Cb: 


received a large number of orders 
in December and the rate at which 
business is keeping up furnishes a 
splendid prospect for the new year. 

The Hisey-Wolf Machine Tool Co. 
reports an excellent demand for port- 
able drills and small machines of this 
character. 


BUFFALO. 


Outlook fer 1910 is Very Promising 
to Buffalo Dealers. 

Office of Tue Iron Trapve Review, 

932 Ellicott Square, Jan. 4. 

The machinery makers and dealers 

generally are gratified with the out- 

look for 1910 and look back upon the 

closing months of this year with a 


great deal more satisfaction than 


forward earlier in 


Nearly all lines are enjoy- 


they had looked 
the year. 
amount of business 


ing a_ liberal 


and specifications on the _ heavier 


tools are coming out freely. The 


demand for heavy machinery is in- 
creasing at this point. 

Walter Laidlaw, manager 
of the Snow Works, 
3uffalo, who has been transferred to 


general 


Steam Pump 


office of the Inter- 
Pump Co., will as- 
Jan. 25, Mr. 
Cincinnati. 
York will 


York 
Steam 


the New 
national 
sume his new duties 
Laidlaw came here from 
A. Niedermeyer of New 
succeed Mr, Laidlaw as’ general 
works. A 


Laid- 


manager of tthe Snow 
banquet will be tendered Mr. 
law by the staff of the local plant 
before his departure for New York. 

The annual banquet of the offi- 
cials, department chiefs and foremen 
of the Pratt & Letchworth Co., was 
held today at the Iroquois Hotel. 
Staffs of the Buffalo, New York and 
Brantford, Ont., plants were present, 
also those of the United States Hame 
Co. The program was elaborate. O. 
P. Letchworth is 
Pratt & 

The Rogers-Brown Iron Co., orga- 
nized to take over the Buffalo & Sus- 
Iron Co. of Buffalo, and 
to build two additional blast fur- 
naces, will equip them with pig cast- 
The general plan for 
equip- 


president of the 
Letchworth Co. 


quehanna 


ing machinery. 
construction and mechanical 


ment contemplates duplicating the 
plant now operated at South Buffalo 
by the Buffalo & Susquehanna Iron 
Co, 

Permission has granted to 
the Utica & Southern Railroad Co., 
to build an electric road from Clinton 
to Hamilton with branches to Deans- 
Waterville, N. Y. Ex- 


railways 


been 


boro and 


tensive building of electric 


along the Canadian Niagara frontier 


is practically assured and will begin 


early in the spring. The principal 
interest concerned is the Niagara 
Falls, Welland & Dunnville Electric 


Railroad. 


NEW YORK. 


New Business Coming Out, Substan- 
tial Buying Being in Prospect. 


Office of Tue Iron Trapve Review, 
Room 1005, No. 90 West St., Jan. 4. 


With 
in the machine 
district, December bookings were the 
heaviest of any month of the year, 
‘interests 
month 


some of the largest factors 
tool trade of this 


practically all 
business during the closing 
held up. to a far better extent than 
was anticipated. The final week 
developed unexpected orders, 
with indications that early in 1910 
some extensive lists will be put out. 
Buying during the recent months 
has been made up chiefly of scattered 
equipment, and the pur- 
the General Electric Co. 
works were of 


and with 


some 


pieces of 
chases of 
for its Schenectady 








— 
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this class. 
trial companies, it 
possible in most cases to get through 
appropriations for additional machin- 
ery and equipment, when operations 
were not tip to normal: the _ indi- 
cations now are that,.with operations 


As to railway and indus- 


has been im- 


well up to capacity, shops crowded 
and orders accumulating, conditions 
are ripe for buying of a more sub- 
stantial character. Deliveries con- 
tinue to grow more remote in the 
more active lines, and the current 
demand for early shipment is in- 
dicated by the fact that one local 


house, which recently had forty ma- 
chines of a certain type in_ stock, 
has not only cleared these out but 


is now booked three months ahead. 
No further instances of  price-ad- 
vance are noted, but dealers are on 


the lookout for several early in the 
month, 

The New York Central not 
yet sent out lists of its requirements 
for West Albany, but under 


has 


this is 


preparation and may appear at any 
time, involving an important lot of 
tools. Some purchasing for the AI- 


toona plant of the Pennsylvania Rail- 
road is also anticipated in the early 
future. 

The 
which 
important 
tool trade of 
to continue in 


International Steam Pump Co., 


for some time has been an 


contributor to the machine 
this 
the 


time, as its 


district, promises 


market for a con- 


siderable appropriations 


for improvements and extensions at 
its various plants have been extreme- 
ly large. For its works a 
large lot of will 


be purchased 


Harrison 
equipment 
early in the year, as 
the building 

The most important 
the 
de- 


foundry 
contracts for have al- 
ready been let. 

addition at this 
molding machine 
signed to increase the present 


place is in 
department, 
foun- 
dry capacity about 50 per cent. For 
the Cincinnati appropriations 
have made foundry 
and machine with 
equipment, additional 
pattern 


works 
for 
shop 


large 
buildings 


been 
boiler capacity 
and a storage house. 
Cranes and other equipment will also 
be purchased shortly for the Blake 
& Knowles The Northern 
Engineering Co. recently secured con- 
tracts for a cranes to 
equip the foundry and machine shop 
addition at the Deane plant and the 
pipe and thread cutting additions at 
the Snow works. 
Niles boring mills were recently pur- 


new 


works. 


number of 


A number of large 


chased for the Worthington plant 
and several other makers shared in 
the placing of orders for smaller 
machine tools. The trade is ex- 


pecting substantial orders for equip- 
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ment in connection with the exten- 
sion of the Power & Mining Machin- 
ery Co. plant at Cudahy, Wis. 

Three additional barge canal 
tracts were awarded during the week. 
The Penn Bridge Co., Beaver Falls, 
Pa., will construct a number of lock, 


con- 


guard and sluice gates at a total of 
$199,640. Scott Bros., Baldwinsville, 
N. Y., will construct about seven 


miles of canal in Oneida county at 
a cost to the state of $1,748,679, and 
Shanley will dredge 
the Hudson for 
Waterford at its 
The last 
cern. 


Morrissey, Inc., 
miles above 
$779,636. 


York 


four 
bid of 
New 


named is a con- 


MILWAUKEE. 


Cutler-Hammer Co. Builds Branch in 
New York—Machinery Notes. 
Milwaukee, Wis., Jan. 3. 

The Cutler-Hammer Mfg. Co., of 

Milwaukee, found it 

to establish a branch factory in New 


has necessary 


York. It has just taken occupancy 
of its new factory in the Bronx 
borough, facing on Southern boule- 


vard, 144th street and Timpson place. 
The brick 
and steel, with feet of 
floor the 
\v orden-Allen 


building is 5 stories, of 
100,CO0 


was 


square 
erected by 
Milwaukee, 
offices in Chi- 
New York. The Cutler- 
company has increased its 


k from $1,000,000 to $1,- 


space. It 
Co. of 
which has established 
cago and 
Hammer 
capital stoc 
800,000. 
The Steel Co. of 
Milwaukee, has been obliged to defer 


Sivyer Casting 


its foundry construction work by 


cold weather, but by the first of April 


operations will be well under way 
and rushed to completion. Willis 
Collins, for 14 years with Allis- 


Chalmers Co., has been elected secre- 
tary and will be in charge of manu- 


facturing, relieving Frederick L. Siv- 
yer, president of the company, in 
these duties. Mr. Messenger, who 
has been secretary, has become vice 


and manager in charge of 
William C. 
treasurer. 

The Allis-Chalmers Co. has re- 
ceived contracts for furnishing motor 


president 


sales. Frye will continue 


for various automo- 
bile factories in Michigan. The Ever- 
ett-Metzger-Flanders Co. of Detroit; 
Oak Park Power Co., of Flint, a sub- 
sidiary of the General Motors Co.; 
the Weston-Mott Co., of Flint; the 
Kelsey-Herbert Wheel Co., of De- 
troit; Rapid Motor Vehicle Co., of 
Pontiac; American Motor Castings 
Co. and Brush Runabout Co., of De- 
troit, have adopted the idea of elec- 


drive equipment 
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tric drive, with Allis-Chalmers equip- 


ment. Contracts ‘have been placed 
with the Allis-Chalmers Co. for the 
new municipal waterworks pumping 


The equip- 
single-suc- 
two-stage cen- 
three 900 
with 


station at Spokane, Wash. 
consist of six 
shaft, 
driven by 


will 
horizontal 


ment 
tion, 
trifugal pumps 
induction 


switchboard. 


horsepower motors, 
a three-panel 

Several machinery builders in Wis- 
consin recently engaged in the manu- 


facture of automobile trucks. ~ The 
Schaefer Co.: of Berlin, is building 
a truck designed by A. W. Wyman 


also designed the 
for quarries and 
a washing machine, castings for which 
are made by the Schaefer foundry. 
The Weyher Co., of Whitewater, has 
started a production of 500 to 1,000 
light delivery motor trucks for Ful- 
ton & Zinke of Chicago., The Dean 
Mfg. Co.’s foundry and machine shops 
at Seymour, have been taken over by 
which 
trucks. 


of Oshkosh, who 


gasoline locomotive 


a syndicate of local capital 


build 
William C. Callender of Minneapo- 
lis has been elected general manager 


will automobiles and 


of the Smally Mfg. Co. of Manitowoc, 
Wis., implement manufacturers. The 
interests of John G. and Timothy 


Kelley, who have been in charge of 


the plant, have been purchased by 
Mrs. C. F. Smalley and the heaviest 
stockholders. Nelson Winningstedt 
has retired as superintendent. 


Stephen 
the 


great Case 


Bull, only surviving mem- 
company which founded 
Racine, 
and New 
the 1,200 em- 
ployes in the form of a bouquet of 


ber of 
the 
Wis., 


Year's 


works. at 
received Christmas 


greetings from 


American Beauty roses with cards 
signed by every employe and officer. 
The ‘Wisconsin Engine Co. of 


Corliss, is making room for the Cor- 
liss Motor Co., incorporated for $1,- 


000,000 to build automobiles, until 
the new cOncern can build its own 
plant on a 10-acre tract adjoining 
the engine works. The equipment, 
patterns, etc. of the Owen Thomas 
Motor Car Co., of Janesville, Wis., 
which sold out to the Corliss com- 
pany, are being transferred to Cor- 
liss. The engine works are to be 


operated at greatest capacity and 
probably night shifts will be put on 
at once. 


The Fort Wayne Auto Axle Co., 
Fort Wayne, Ind., is steadily equip- 
ping its plant at Bloomingdale. So 
much machinery has been installed 
that it is expected the plant wilf be 
operating Jan. 15. The general man- 
ager of the company is J: R. Keenan. 
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TWO BLAST FURNACES 


Be Added to Iroquois 
Co.’s Plant at Chicago. 

For the purpose of extending its 
business the Iroquois Iron Co., with 
blast furnaces located at South Chi- 
cago, on the Calumet river, has in- 
creased its capital, all paid in, to 
$3,000,000, and has financed a_ bond 
issue of an equal amount. 

As a first step toward extensions, 
the company will immediately begin 
to construct two modern blast fur- 
naces, with all the appurtenances 
thereto, On its property at the mouth 
of the Calumet river, with a capac- 
ity of approximately 700 tons of pig 
iron daily. This added to its present 
capacity, two furnaces, will make an 
output of 1,200 tons daily. 

The new plant is estimated to cost 
at least $2,000,000, and when complet- 
ed—in connection with the. present 
plant—will give employment to 1,000 
men. In addition to approximately 
50 acres of land at and the 
mouth of the Calumet the 
company has large holdings in iron 
mines in Minnesota and Michigan, 
which it is proposed to develop more 
fully. 

The Iroquois Iron Co. is affiliat- 
ed- with the well known firm of 
Rogers, Brown & Co., dealers in pig 
iron, and has offices with Rogers, 
Brown & Co., in the Corn Exchange 
Bank building. The officers of the 
Iroquois Iron Co. are: M. Cochrane 
Armour, president; Wm. A. Rogers, 
of Buffalo, first vice president; E. 
L. Billingslea, second vice president; 
Geo. A. Tripp, treasurer; Chas. A. 
Stillman, assistant treasurer; S. A. 
Kennedy, general manager. 

The directors include the above 
named together with D. B. Mea- 
cham and D. B. Gamble, of Cincin- 
nati. 


Will Iron 


near 
river, 


PENNSYLVANIA TIN PLATE 
OUTPUT REACHES HIGH 
MARK. 


Tin and terne plate production in 
the state of Pennsylvania during the 
year 1908 reached 649,040,248 pounds, 
as compared with 590,245,264 pounds 
in 1907, according to a special report 
completed by the state bureau of in- 
dustrial reports. The total tin and 
terne plate production in the United 
States was 537,087 gross tons in 
1908 and 514,775 gross tons in 1907. 
Lawrence county, in which are lo- 
cated the large Shenango and New 
Castle mills of the American Sheet 
& Tin Plate Co., led in the total 
output with 225,249,123 pounds, o 
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Westmoreland 
214,717,223 


and Allegheny county 


34.7 


was 


per cent. county 


second with pounds, 


or 32 per cent, 


third, with 76,850,767 pounds or 11.8 
per cent. In 1908, the tin plate 
industry in Pennsylvania was con- 
stituted of 19 plants with 166 hot 
mills and 168 cold mills, and the 


investment represented was $9,835,222 
The number of persons employed was 
8,263, and the the 
product $23,747,606. 


value of year’s 


ORE MINING 


Will be Pushed in Dutchess County, 
N. Y., by Two Recently Or- 
ganized Companies. 
the organization of 
companies, 


Through recent 
two 
Dutchess county, N. Y., are to be pushed 
on what are known as the Kelly and the 
Dover furnace properties. This 
is included in the Salisbury region, the 


ore developments in 


section 


name applied to a limited territory in the 
nortk west corner of Connecticut and the 
eastern portion of Dutchess county, near 
Poughkeepsie, N. Y. The ore from this 
district has been used for fully 150 years 
and is a brown hematite averaging about 
50 per cent iron. Salisbury ore has been 
largely employed in the manufacture of 
car wheel iron and is otherwise well 
known. 

The Kelly Iron Ore Corporation, 45 
Exchange place, New York, has been or- 
ganized with a capital stock of $250,000 
and has elected the following 
Robert D. McKay, president and man- 
ager; Charles H. McIntyre, secretary and 
treasurer; H. L. third director. 
This corporation has taken a 20 years’ 
lease of the Kelly ore property, located 
at Boston Corners, and agrees to mine a 
minimum of 24,000 tons a year, at the 
later 100,000 


This property was operated for al- 


officers: 


Davis, 


outset, increasing this to 
tens. 
most 30 years by open-cut methods by 
Eugene Kelly, but has been idle since his 
death. The ore body is a compact fissure 
vein about 100 feet wide and of unknown 
thickness. It dips at an angle of about 
60 degrees under the mountain and the 
plan is to operate by tunnelling methods, 
going in through the present open pit. 
The ore is low in phosphorus and re- 
markably free from sulphur. The neces- 
sary machinery and equipment for open- 
ing the property are now being installed 
and accommodations made for about 100 
men. Shipments will be over both the 
Harlem division of the New York Cen- 
tral and the New England division of the 
New York, New Haven & Hartford, both 
roads paralleling each other across the 
Kelly farm. An ore washer will be in- 
stalled for a treatment of a part of the 
ore, though this is not necessary with the 
bulk of it. 
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The Dover Furnace Ore Co. has taken 
a lease of what is known as the Dover 
Iurnace properties, located nearby and 
is preparing to begin shipments early in 
the year, as its for the re- 
moval of at least 100,000 tons annually. 


lease calls 
This mine was also originally operated 
open-cut, but the plan is to drive a slope 
in a broader the about 
1,000 feet north of the old workings and 
to take out the that direction. 
This mine will be reached by connection 
with the Harlem the New 
York Central. Officers of the Dover Fur- 
nace Ore Co., which is temporarily lo- 
cated at 115 Broadway, are John M. Cole- 
H. Begent, treasurer, 


section of vein 


ore in 


division of 


man, president; S. 
and C. F. 
The 


made by George Williams, a well-known 


Preston, superintendent. 


lease of the Kelly property was 


ore man of that district, and the lease of 


the Dover Furnace property was made 
jointly by Mr. Williams and by the Miles 
Estate. -It is understood that these ore 


deposits were at one time under lease of 
Milliken Bros., Inc. 


SUPERIOR COPPER PRODUC- 
TION. 

All of the Lake Superior copper mines 
are maintaining steady productions, and 
with but a few days of production re- 
maining in the present year, it is esti- 
mated the total output of the district for 
the year 1909 will be around 235,000,000 
fine copper, the Mining 
World. That production, if realized, will 
be the record for the district and will 
exceed last year’s production by about 
12,000,000 pounds. The local stocks of 
the metal at the several smelters are un- 
der normal. There are now 17 companies 
regular produc- 


pounds says 


in this district making 
tions of copper. 


WILL SELL MAST PLANT. 


An by the 
federal court for the sale, on Jan. 22, 
of the plant of P. P. Mast & Co., 
Springfield, O., which has been in the 
hands of receivers for some time. The 
upset price, it is understood, is $235,- 
000. The plant at one time was one 
of the largest implement manufactories 


order has been issued 


in the world. 


MILWAUKEE TRADE SCHOOL 


BURNED. 
The Milwaukee School of Trades 
was destroyed by fire early on the 


morning of Dec. 31. The loss is esti- 


mated at $50,000. 


A special meeting of the stockholders 
of the Allegheny Steel Co. will be 
held Jan. 25 for the purpose of voting 
on a proposed increase in debt from 


$300,000 to $450,000. 
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IMPORTANT DEVELOPMENTS OF A TWELVE- 
MONTH IN THE EAST 


TARIFF DISCUSSION WAS A FACTOR IN DELAYING RECOVERY, 


But Prosperity Was in Time Fully Established— Reduction 
in Duty Permits Heavy Importation of Scrap—Rail Buying 


Disappointing, but Many Orders for 


The iron and steel industry entered 
the year 1909 with the conviction that 
conditions were ripe for the restora- 
tion of normal activities. The improve- 
ment noted in the closing months of 
1908 was expected to continue until 
the last vestige of panic effects was 
swept away and the trade launched on 
a period of probably record prosperity. 
Within the twelve-months came the 
practical realization of these hopes, 
but the course of the industry toward 
that goal was by no means smooth 
and unbroken, for it led through the 
wondrous maze of tariff revision, in 
combination with the demoralized ten- 
dencies of a return to the open mar- 
ket. 

Exactly to what extent the long-de- 


layed settlement of the tariff uncer- 
tainties was responsible for the price 
reductions and discouragingly small 


progress of the steel industry during 
the first half cannot be stated. In 
most quarters it was credited with en- 
tire responsibility, and this is prob- 
ably not far from correct, as a buoy- 
ant market with advancing prices de- 
veloped after congress 
finally adjourned in August. Natur- 
ally the eastern trade, facing the pros- 
pect of brisk European competition as 
soon as the protection of the tariff 
was reduced or removed, suffered most 
severely by reason of this uncertainty, 
but once the matter was decided, made 
the most of the activities of the last 
four months. 

How complete has been the recovery 
is evidenced by the heavy production 
of October, when Corporation plants 
established 141 new records, including 
pig iron, ingots and other varied lines 
of finished products, and the output 
of many independent iron, ore and 
steel plants was similarly large. Earn- 
ings of the Corporation, always an 
important gage to conditions in the 
trade, declined during the first quar- 
ter only to show enormous increases 
for the second and third. The industry 
enters the new year with the expecta- 
tion that it will have a place among 
the relatively few years of record ac- 
tivity and prosperity, and all indica- 
tions point that way. The possibility 
of general labor difficulties constitutes 


immediately 


By B. S. STEPHENSON. 


no important menace, for they are the 
natural accompaniment of busy times 
been met successfully’ be- 


and have 


fore. 


Noteworthy Features. . 


Aside from the _ tariff reductions, 
which have let in large tonnages of 
British and steel scrap, 
considerable Middlesboro pig iron and 
European billets bars in insig- 
nificant amounts, the past year pre- 
sents several interesting features. Of 


continental 
and 
importance to the east was the heavy 


importation of iron ore, resulting in 


lake 


the very general dropping of 
ores from eastern Pennsylvania and 
New Jersey furnace mixtures; this 


movement is not to be attributed to 
the lowered duty but rather tothe fact 
that lake beyond the 
reach of these furnaces. Export trade 
was generally light, particularly during 
the last half, when domestic demands 
could scarcely be met. Structural 
bookings were heavy, but largely on 
The railroads 


ores are now 


an unprofitable basis. 


bought generously of rolling stock, 
which was cheap, and sparingly of 
rails, which will cost no more next 


year. Considerable progress was made 
along the lines of electric steel mak- 
ing, two Heroult furnaces and one of 
the Girod type being installed and an- 
nouncement being made that an east- 
ern billet mill would operate on steel 
from an electric furnace. 

There were but two general gather- 
ings of iron and steel manufacturers 
during the year, on June 19, when a 
considerable number were the guests 
of Judge Gary at a dinner to Sir Rob- 


ert Hadfield, past president of the 
British Iron and Steel Institute, and 
Dr. Freiherr von Bodenhausen; and 


on Oct. 15, when Judge Gary was the 
guest of honor at a Waldorf banquet, 
tendered him by the steel trade in ap- 
preciation of his services in securing 
a spirit of co-operation and better un- 
derstanding during the depression. In 
this connection he was presented with 
a magnificent gold vase. 
The Year in the Steel Trade. 

The declaration of the open market 

in steel products was made Feb. 18, 


following a meeting of prominent 


Equipment Placed. 


manufacturers, and the return to 
the old-time methods resulted in 
rather chaotic conditions during the 
ensuing months. On bars, shapes and 
plates, aggressive competition drove 
prices down to levels out of ali pro- 
portion to raw material costs and 
contracts taken at these figures made 
their influence felt up to the end of 
the year. Prices on fabricated steel 
dropped to surprising levels and 
brought out a huge tonnage of work 
in New York and the east, the bulk 
of which was distributed among the 
numerous independent interests of that 
district. 

Over the entire country during the 
first half bids were taken on over 
1,000,000 tons of structural work, of 
which about 650,000 tons was Iet. 
sookings of the American Bridge Co. 
for the year were but little below the 
600,000-ton mark, comparing with a 
rated capacity of 720,000 tons. The 
close of the year saw mills generally 
well supplied with orders and condi- 
tions considerably improved, though 
fabricated steel prices in the Metro- 
politan district continued lower than 
in other important sections. 

The -several changes in structural 
steel interests of the east during the 
year are noted elsewhere in this re- 
view. Among the more important 
contracts closed were the following: 
Track elevation work of Reading sys- 
tem at Philadelphia, 17,000 tons, Mc- 
Clintic-Marshall Construction Co.; Gim- 
bel store building in New York, 15,000 
tons, Bethlehem steel fabricated by 
the receivers of Milliken Bros., Inc.; 
New York Central bridge and terminal 
work, 17,000 tons, American Bridge 
Co.; Curtis building at Philadelphia, 
15,000 tons, American Bridge Co.; 
post office building at the Pennsylvania 
terminal in New York, 9,000 tons, 
Pennsylvania Steel Co.; Westchester 
railway requirements, 20,000 to 30,000 
tons, American Bridge Co.; additions 
to Whitehall building, New York, 10,- 
000 tons, Brown-Ketcham Iron Works, 
using Lackawanna steel; New England 
textile mill requirements, 25,000 tons, 
various interests; Brooklyn subway, 
25.000 tons, American Bridge Co., ex- 
cepting 2,000 tons to Lackawanna 
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Bridge Co. During the year the Beth- 
lehem Steel Co. placed its special sec- 
tions in numerous apartment and loft 
buildings in New York City. 


Steel Rail and Car Buying. 


So far as eastern mills are concerned 
the year disappointing in that 
rail purchases were considerably light- 
er than anticipated. Railroad buying 
in all directions was unimportant until 
the tariff uncertainties were largely 
removed, and during the last half of 
the year other necessities were sup- 
plied at the expense of the rail mills, 
there ‘being no reason to place orders 
early with a view to insuring 1910 de- 
liveries, as was the case in the west 
to a considerable degree. At the be- 
ginning of the year mills over the 
country were operating only about 45 
per cent of capacity. The New York 
Central placed orders for 101,000 tons 
on March 1, and other scattered buy- 
ing was done, but oniy enough to 
permit mills to run intermittently. 
The Ensley mil] was closed down en- 
tirely for a considerable part of the 
summer and two other large pro- 
ducers changed a part of their rail ca- 
pacity to billets, the Sparrows Point 
mill taking an extremely large order 
for western delivery late in the year. 
The Corporation opened its books for 
1910 - business about the middle of 
August and entered some important 
orders, chiefly from western roads. The 
Pennsylvania order for 200,000 tons 
was announced in September, and the 
York Central tonnage a little 


was 


New 
later. 
Doubtless one cause of the light rail 
buying was the decision of many im- 
portant railway interests to avail them- 
selves of the low prices prevailing on 
ears.. Orders for rolling stock placed 
by the Baltimore & Ohio, Pennsyl- 
vania, New York Central and Harri- 
man systems in particular were among 
the largest ever. entered and, in connec- 
tion with buying by less important 
lines, have filled up car-building and 
locomotive shops well into 1910. 
Manufacturers of steel plates, boiler 
tubes and steel underframes were 
called upon to supply equipment in- 
terests with heavy tonnages, while 
makers of bar iron, steel bars, mallea- 
ble castings and similar products bene~- 
fited materially through the buying of 
both railway and equipment shops. 
Eastern plate makers closed the year 
with a price of 1.60c, Pittsburg, well 
established. The billet output proved 
inadequate to meet current demands 
during the last half and mills found no 
difficulty in securing $30 for their 
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product. With several interests de- 


liveries fell considerably behind. 


Pig Iron in the East. 


The following table, showing repre 
sentative prices of basic and No. 2X 
foundry, delivered at eastern Pennsyl- 
vania points, the 
trend of the market through the year: 


accurately reflects 


Basic No. 2X Fdy. 

PEEPS Ey $16.75 to 17.25 $17.00 to 17.50 
February ...... 16.50 to 17.00 16.75 to 17.25 
OT Say 16.00 to 16 50 16.25 to 16.75 
EL: bea vee oes 15.75 to 16.25 16.00 to 16.50 
co oS bie a 15.00 to 15 25 16.00 to 16.50 
DD alow cals weed 5.50 to 16.00 16.50 to 17.00 
SS gaara ee ae ar 5.75 to 16.25 16 50 to 17.00 
SPR 17.00 to 17.50 17.00 to 17.50 
September. ..... 18.00 to 18.50 18 00 to 18.50 
October. ....... 18.50 to 19.00 18.75 to 19.25 
November. ..... 18.50 to 19 00 19.00 to 19.50 
December. ..... 18.75 to 19.00 19.00 to 19.50 
Blast furnace interests in eastern 


Pennsylvania and New Jersey entered 
the year prepared to take full ad- 
vantage of any improvement in the 
trade. By reason of curtailed opera- 
tions during 1908, they had accumu- 
lated no stocks of importance, and 
their raw material requirements were 
covered at low figures. There were 
heavy stocks on the yards of the lead- 
ing Virginia producer, eventually 
reaching the 200,000-ton mark, but 
these were firmly held and did not con- 
stitute a weakening factor in the mar- 
ket. The Buffalo accumulations, large- 
ly disposed of during the year in the 
New England district, proved a source 
of greater concern. Moderate activity 
during the first few weeks of the 
year was frllowed by a period of ex- 
treme quiet, resulting in a gradual 
decline until May, with some increase 
in stocks. The market remained near 
the low level until August, when the 
removal of the tariff uncertainties was 
followed by a buying movement which 
sent prices up sharply. December sell- 
ing was generally light, but the year 
ended with prices near the highest 
reached by the advance. 

Some large blocks of basic sold in 
January on a delivered price of $17, 
and moderate selling accompanied the 
decline until about the middle of May, 
when two large furnace interests near 
Philadelphia opened their books at 
$15, delivered, starting a buying move- 
ment involving some 200.000 tons. June 
and July saw further buying at $15.50 
and $16, and early in August several 
large consumers entered the market, 
with the result that prices advanced 
almost $2 per ton. September buying 
established the market $1 higher and 
the last three months witnessed the 
closing of a heavy tonnage at from 
$18.50 to $19. delivered, the latter price 
being paid for fair lots of both Vir- 
ginia and eastern Pennsylvania basic. 
The year ended with consumers well 
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covered for the first quarter and in 
some cases for the first half, while 
producers had little to offer before the 


second quarter. Five or six additional 


stacks will become operative during 
1910. Standard low phosphorus iron 
opened the year at $21.50, delivered 


at eastern Pennsylvania plant, shaded 
off to $19 in July, advanced 
sharply during October, closing the 
of $22.75. Brisk 
November and 
removal of 
the advance 


and 
year at a minimum 
buying developed in 
December, following the 


3ritish competition by 
abroad. 

Comment on the foundry iron mar- 
ket is The year wit- 
nessed a steady increase in the de- 
mand from railway shops 
and equipment 


largely to the improved business, and 


unnecessary. 


foundries; 


concerns contributed 


in all lines of consumption a substan- 


tial betterment was indicated. The 
competition from British iron was 
never a factor of importance. Pipe 


works ‘bought good tonnages through- 
out the year, though generally follow- 
ing, rather than anticipating, the ad- 
vances. 

The blast furnace activities of the 
Corporation were about 57 per cent 
of normal at the beginning of 1909; 


by July 1 this had increased to 87 
per cent, or practically normal as 
compared with the capacity available 
the year previous. On Sept. 1 this 


was up to 95 per cent, and this rate, 
although greater than can be counted 
upon regularly, was continued up to 
Jan. 1 

The year was featured by the efforts 
of the Philadelphia Foundrymen’s As- 
sociation and other interested bodies 
to make general the practice of buying 
iron by analysis. Also of interest to 
the trade was the taking over of N. S. 
Bartlett & Co., long a factor of im- 
portance in the eastern market, by 


Hickman, Williams & Co. 


with little change. 


Production Costs Increase. 


In view of the low iron prices pre- 
vailing over the first seven months 
of the year, it was only. a fortunate 
combination of cheap materials, in con- 
nection with wage reductions of abour 
10 per cent, which permitted the con- 
tinuation of blast furnace operations 
in the east. The item of ore cost was 
kept down by eliminating the use of 
Lake Superior product—with the ex- 
ception of some lots secured at heavy 
concessions because of unusual analy- 
sis—and by relying completely on 
local, Champlain and foreign ores, 
which yielded a satisfactory mixture 
at a cost well under that possible with 
a liberal use of lake ore, Prices on 
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employed were particularly 
favorable during the summer months, 
the buyers benefiting by the tariff 
reduction, but during the fall consid- 


made and con- 


the ores 


erable advances were 
tracts for 1910 
average of fully 1 cent per unit over 


the low figure for 1909. 


were closed at an 


The sensational advance in coke 
came with the close of summer, up to 
which time an ample supply was 


available at remarkably low prices, an- 
other factor making for the salvation 
The up- 
ward movement, when it finally de- 
veloped, was so rapid and far-reaching 
that actual record 
where large their 
coke requirements on the extension of 
old contracts at low figures, were quot- 
ed double those prices for new con- 
tracts by the same producing interests. 
however, had 


of the eastern furnacemen. 


instances were on 


consumers, filling 


Eastern 
largely covered their first half needs 
before the advance set in. Those who 
had not done so were slow to contract 


furnacemen, 


and recently have received offers well 
below the top figures reached. The 
wage reductions, generally announced 
in the spring, ‘were restored as soon 
as warranted by the improvement of 
the late summer. 


Pig Iron From Abroad. 


The importation movement was con- 
fined to the last quarter of the year, 
the first cargoes of Middlesboro iron 
being arranged for about Oct. 1. The 
3ritish trade has ‘been free to express 
its disappointment at the limited ton- 
nage brought over, several American 
interests preferring to take their mod- 
erate profits on Cleveland warrants 
rather than undertake the risks in- 
volved in bringing in the iron called 
for. With possibly one or two ex- 
ceptions, the movement was entirely 
in the hands of pig iron dealers who 
did not figure in the heavy import- 
ing of 1907, and few of the cargoes 
received showed profits commensurate 
with the risks involved. «Inasmuch as 
the price at which British iron could 
be landed, duty paid, was but little 
under that of domestic iron at furnaces 
near the seaboard, the entire importa- 
tion movement may be attributed to 
the tariff reduction from $4 to $2.50 
per ton. One or two cargoes arranged 
for by pipe interests were evidently 
brought over more for their moral ef- 
fect on eastern furnacemen than _ be- 
cause of actual needs. The prospect is 
that importations will not be heavy 
during 1910 unless pig iron conditions 
approaching a famine develop in the 
east. 
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Ferro Alloys and the Tariff. 


Ferro-manganese was selling one 
year ago at $44.00 to $45.00, seaboard, 
cr substantially at the present 
net advance of about 
$1.50, consideration the 
tariff reduction. During the summer 
prices sagged to about $40.00 and the 
into 
An advance of importance has 


level, or a 


taking into 


larger covered well 


1910. 


been anticipated for some months and 


consumers 


several times during the fall there were 
indications that it had set in, but the 
year closed with this alloy rather weak 
and no big business in early prospect. 
Heavy purchases of ferro-silicon, made 
by speculative interests in anticipation 
of the tariff advance, have held the 
market rather steady at about $62.50, 
Pittsburg, throughout the year. Two 
or three important blocks of foreign 
taken by 
steel interests early in the fall, with 


sp:egeleisen were eastern 
which exceptions the market has been 
duli Tungsten metal 
and ore advanced sharply late in the 


and featureless. 
year. 
Bar Iron and Pipe. 


3ar iron mills suffered severely, par- 
ticularly during the early part of the 
year, the tonnage 
diverted to steel bars by reason of the 


‘because of heavy 


low prices prevailing and felt the effect 


of this competition all through the 


year because of contracts closed on 
this basis. Refined bar iron was sell- 
ing at 1.45c to 1.50c, eastern mills, 


en Jan. 1, 1909, but rapidly declined 
to a minimum of 1.20c or 1.25c, event- 
ually recovering this loss and estab- 
lishing itself firmly at a minimum of 
1.50c, mills, with some interests secur- 
ing $2.00 or $3.00 per ton higher. 
Operations were fairly good during the 
fall months and the year ended with 
improved business in prospect because 
of the strength of steel bars. 

the first months of the 
iron manufacturers 


For nine 


cast pipe 
sufficient to 
satisfactory 
embarrassed 
low prices, 
practically no  mar- 
gin over and labor 
costs. Even began to 
advance during the fall it was only 
after pig iron had reached higher 
levels. A pronounced scarcity of pipe- 
making grades was experienced through 
the year and some importation was 
done by tidewater foundries. New 
York City bought largely during the 
last half and the tonnage placed by 
consumers in New England and else- 
where for 1910 delivery was larger 
than usual, though in the Metropolitan 


year 


secured orders main- 
tain operations at a 


badly 
continuance of 


rate, ‘but were 
by the 
showed 


the 


which 
material 


when prices 
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district the competition from steel pipe 
for the larger water propositions was 
keen. One of the largest cast iron 
pipe contracts recently closed was 
45,000 tons for San Francisco, secured 
by the leading interest. 


Developments in Scrap. 


The scrap market in the east during 


1909 presented several unusual fea- 
tures, prominent among which were 
the innovations of a heavy import 


movement and of a joint purchasing 


arrangement among most of the im- 
portant consuming interests in the 
eastern half of Pennsylvania. The 


first seven months of-.the year wit- 
nessed radical changes in the price 
of heavy melting steel scrap. Early 
in January mills were offering $17.00, 
delivered, and the market was fairly 
strong at that figure, ‘but this condi- 
tion immediately resulted in the sub- 
stitution of basic iron in the mixture 
of several large consumers and occa- 
sioned a decline which, ‘before the end 
of the first quarter, amounted to about 
$4.00 per ton. The bottom was reached 
in April, but by this time basic iron 
also had slumped badly and continued 
low until late in the summer, retarding 
the recovery of scrap prices to a con- 
siderable degree. 

Following the settling of tariff un- 
certainties and the clearing of the 
ways for record steel activities during 
the fall, basic iron began a sharp ad- 
vance in August and heavy melting 
steel gave promise of a similar move- 
ment. Conditions were ripe for a run- 
away market. Over a long period 
had been light in those 
branches of the industry producing 
the bulk of this scrap, and such ton- 
nage as had accumulated over the cur- 
rent demand had found its way into 
strong speculative hands; the steel 
mills were rapidly approaching normal 
activities and their demands for scrap 
were greater than could ‘be filled 
through the regular channels. 

But at this stage two steadying fac- 
tors intervened. Taking advantage of 
the reduction in duty to $1.00 per ton 
and of the relative inactivity of the 
trans-Atlantic steel trade, dealers began 
the importation of British and Belgian 
scrap in large amounts, which, consist- 
ing chiefly of crop ends and other 
carefully selected material in order. to 
minimize the danger of loss through 
rejection on this side, speedily found 
favor with eastern steel works. Some 
difficulty was encountered at the out- 
set by reason of an unnecessarily strict 
tariff ruling as to what constituted 
“scrap” under the new schedule, but 
importations continued at a heavy rate 


operations 





rr rere ener 


28 


through the remainder of the year, al- 
though near its close the growing 
scarcity of desirable scrap abroad 
brought about an advance which threat- 
ened to end the movement. 

The joint buying arrangement was 
announced early in August, the plan 
being that a leading Philadelphia dealer 
should purchase the requirements of 
the following large consumers: Beth. 
lehem Stee! Co., Lukens Iron & Steel 
-Co., Pennsylvania Steel Co., Phoenix 
Iron Co., John A. Roebling’s Sons 
Co., Alan Wood Iron & Steel Co., 
and Worth Bros. Co., leaving only the 
Pencoyd works of the American 
Bridge Co., the Eastern Steel Co. and 
two or three other important steel 
works non-parties to the arrangement. 
Although stubbornly opposed by sev- 
eral large dealers, the movement has 
so far proved successful and is cred- 
ited with having prevented steel scrap 
from soaring to abnormal heights and, 
more recently with having held it up 
when the market had weakened 
through heavy importations and the 
release of accumulated stocks. 

Rolling mill materials were in irreg- 
ular demand over the last half of the 
year, with a steadily improving de- 
mand from the foundry trade. Inter- 
est centered for a time in the efforts 
of the Patiama authorities to dispose 
of the accumulations along the canal 
route, variously‘ estimated at ~from 
80,000 to 120,000 tons. After several 
dealers had visited the canal zone and 
bids on the entire tonnage had 
been opened, protests were registered 
by a number of unsuccessful bidders 
and no award was made. Instead it 
was decided to sell the material in 
ship lots on its arrival at New York 
as return cargo for cement vessels. 
During the last quarter considerable 
miscellaneous scrap was received at 
Philadelphia from Galveston, New Or- 
leans, the West Indies and other 
southern points, from Canada, New- 
foundland and San Francisco. 

The extent to which sharp flucua- 
tions have been eliminated since the 
joint buying arrangement was launched 
may be seen from the following table, 
giving average prices on choice heavy 
melting steel scrap delivered at con- 
suming points in eastern Pennsylvania: 
$17.00 to $17.50 


January... ee eee eee cece eee eeee 
February ..---cee eee cseeececens 15.50 to 16.00 
ee eee 13.75to 14.25 
April .cceeee cere eee ere eeeeees 13.50to 14.00 
May  csecccccreccscecseneecees 14.50 to 15.00 
June cibeee cece reece eeeeeeeees 15.50 to 16.00 
July cc cceec ce eee cere eeeeeeeees 16.00 to 16.50 
August ...--e cere cere eeeeeeees 17.00 to 17.50 
September ...--- eee eee ere eeees 17.50 to 18.00 
GetSBer cdc ccc vccsccerceseess 18.00 to 18.50 
WUOWOMIDEE cc ccc ccs ec rene seats 18.00 to 18.25 

17.25 to 17,75 


December 
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Removing Effects of Panic. 


Advantage was taken of the year’s 
returning activities to reorganize a 
number of steel concerns which had 
fallen into financial difficulties during 
the depression. Only one important 
interest was added to the list of un- 
fortunates during 1909,—in March re- 
ceivers were appointed’ for the J. B. 
& J. M. Cornell 'Co., one of the oldest 
structural companies in New York,— 
while numerous receiverships and trus- 
teeships were terminated. 

One of the first concerns to be re- 
organized was the Southern Steel Co., 
which had gone into receivers’ hands 
Oct. 25, 1907. After considerable liti- 
gation this was reorganized as the 
Southern Steel & Iron Co., with a 
capitalization of $17,000,000 and a 
directorate, which is making 
expenditures on its Gadsden 


strong 
heavy 
works, 

Another southern interest, the Shef- 
field Coal & Iron Co., was also put 
on a sound financial basis and took 
over the properties of the New Jersey 
corporation of that name early in 
March; its directory board includes 
several names ranking high in steel 
and financial circles. 

Interests associated with the Union 
Drawn Steel Co. assumed control of 
the New York State Steel Co. prop- 
erties at Buffalo in January, and 
rushed its 450-ton blast furnace to 
completion, besides operating its mills 
to capacity. 

In September the Tidewater 
Co. properties at Chester, Pa., 
acquired by a number of western iron 
and steel men, who organized the 
Delaware River Steel Co.. and imme- 
diately arranged to operate the blast 
furnace; no announcement is made re- 
which have 


Steel 


were 


garding the steel works, 
been idle for several years. 

The reorganization plan proposed by 
the creditors’ committee for Milliken 
Bros., Inc., was declared operative late 
in November, when the receivers were 
discharged and the properties were 
taken over by a company headed by 
E. C. Wallace, with a directory board 
including several men well known in 
the iron trade. For the present only 
the structural shops on Staten Island 
will be operated. 

After repeated postponements occa- 
sioned by legal complications, the 
Passaic Steel Co. properties at Pater- 
son, N. J., were finally sold at auction 
to representatives of the bondholders, 
with the expectation that the works 
would be operated under a reorganiza- 
With the exception of the Cor- 
this clears away the 


tion. 


nell company, 
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last wreckage of the recent panic in 
the steel industry of the east. 


Additions to Capacity. 


An interesting feature in connection 
with announcements of important ad- 
ditions to eastern steel works during 
the year is the rapidity with which 
the duplex process is being adopted. 
The Pennsylvania Steel Co. has sup- 
plied its Steelton works principally 
in this way of late and will employ 
the process at Sparrows Point. More 
recently the decision has been reached 
to employ it at South Bethlehem. 
The following paragraphs enumerate 
and outline the more important exten- 
sions begun or announced during the 
past year in the eastern district: 

Bethlehem Steel Co., South Bethle- 
hem, Pa.; two additional blast fur- 
naces; two 20-ton Bessemer converters 
to supply hot metal to present open- 
hearth furnaces, doubling their ca- 
pacity; installation of Grey mill for 
small beams, replacing present stand- 
ard structural mill; and other improve- 
ments aggregating expenditure’ of 


about $6,000,000. 


Maryland Steel Co., Sparrows Point, 
Md.; ground broken June 1 for five 
50-ton open-hearth furnaces to operate 
with present Bessemer converter by 
the duplex process; docks and ore- 
handling equipment costing about 
$500,000 and incidental improvements. 

Eastern Steel Co., Pottsville, Pa.; 
construction begun in December on 
two 80-ton open-hearth furnaces, in- 
creasing steel capacity of works about 
80 per cent; 
shipping yards. 

American Iron & Steel Mfg. Co., 
Lebanon, Pa.; announced decision late 
in year to install billet mill with ca- 
pacity of 50,000 to 60,000 tons yearly, 
requirements; this 
electric furnace 


also improvements in 


to meet its own 
mill to operate on 
steel. 

Phoenix Iron Co., Phoenixville, Pa.; 
recently completed a 125-ton open- 
hearth furnace. 

Reading Iron Co., Reading, Pa., ad- 
dition to tube works near completion; 
new puddle mill to be installed; two 
large mill buildings completed during 
the year. 

Worth Bros. Co., Coatesville, Pa.; 
one 500-ton furnace practically com- 
pleted; work progressing on second 
stack; miscellaneous improvements to 
finishing mills. 

Joseph FE. Thropp, 
Everett furnace rebuilt 
capacity of 100,000 tons. 

E. & G. Brooke Iron Co., Birdsboro, 
ra.; No. blast furnace to 


Everett, Pa.; 
with annual 


rebuilding 
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operate in connection with Gayley dry 
air blast. 

Hudson Iron Co., New York City; 
rebuilding Secaucus furnace, increasing 
annual capacity to 70,000 tons. 

American Steel & Wire Co., Wor- 
cester, Mass.; 15-ton Heroult electric 
furnace installed ready to begin opera- 
tions in connection with basic. open- 
hearth plant. 

Lackawanna Bridge Co., Buffalo, N. 
¥i9 
shop with annual capacity of 40,000 


operations begun in structural steel 


tons, 

Metropolitan Bridge Co. Jersey 
City, N. J.; operations begun in struc- 
tural steel shop with annual capacity 
of 15,000 tons. 


Machine Tool Trade. 


Manufacturers of machine tools and 
other metal working equipment have 
had little cause for complaint during 
the latter half of the year. Even when 
the depression was at its worst a 
brisk demand for certain classes of 
machine tools from the automobile 
makers gave some activity to the in- 
dustry and, since purchasing has been 
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the normal deliv- 


eries in gear cutters, automatic screw 


resumed by users, 
machinery, milling machines and allied 
lines have steadily dropped behind. 
Railway equipment makers, automobile 
factories, steel works and the Isthmian 
have contributed most 
largely to the business of the past 
year, though individual lists of impor- 
tance not been numerous. Late 
in the year a much needed reform was 
brought about standardization 
of the engine lathe swing and of the 
milling machine stroke. Price conces- 
sions during the depression were not 
general, hence the year saw only scat- 
tered advances, principally during the 
last quarter. The outlook in this field 
is most encouraging. 


commission 


have 


in the 


Corporation Changes. 


The death of Henry H. Rogers, May 
19, removed a director of the United 
States Steel had 
been a member of the finance com- 
mittee since its organization. He was 
succeeded, on ‘both the board and 
committee, by J. P. Morgan Jr. Two 


other changes were made in the Cor- 
Fol- 


Corporation who 


poration board during the year. 
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lowing the December meeting, it was 
announced that Marvin Hughitt and 
William Edenborn had resigned and 
that their places had been taken by 
Percival Roberts Jr., a member of the 
board early in the Corporation’s his- 


tory, and Samuel Mather, identified 
with the Lackawanna Steel Co., and 
other independent interests. The re- 


tirement of James Gayley resulted in 
the election of William B. Dickson as 
Corporation 
second vice 


first vice president of the 
and of Daniel G. Kerr as 


president. 
‘Joseph. Wharton, president of the 
Wharton Steel Co., died Jan. 11, at 


the age of 83. Aside from being pres- 
ident of the American Iron & Steel 
Association, he was in many respects 
one of the most interesting and best 


known figures in the ‘eastern iron 
trade. Less than a fortnight before 
his death, Mr. Wharton received a 


letter from James M. Swank, resign- 
ing as general manager of the Ameri- 
can Iron & Steel Association, after a 
connection of 36 years with that or- 
ganization. Mr. Swank, however, has 
continued its efficient work during the 
year. 


YEAR OF IMPORTANT EVENTS AT PITTSBURG 


GREAT STEEL INDUSTRY RECOVERS FROM SEVERE DEPRESSION 


Orderly Readjustment, With Some Low Prices, 
Follows Declaration of Open Market—Selling 
Ability Put to Severe Tests—-Leading Events Af- 
fecting Employer and Employe—NewConstruction 


Opening, the year 1909 brought to the 
iron and steel industry, a prospect of 
quietness and uncertainty of trade, of 
great and vital problems unsolved, of 
guarded optimism and divided sentiment. 

Closing, it finds the industry upon the 
threshold of what appears likely to be 
one of the fullest and most fruitful 
periods in all its varied course of 
high prosperity and extreme depres- 
sion. 

The development of this improvement 
has been attended by events that char- 
acterize the year as one of the most 
remarkable and important in the recent 
history of American iron and _ steel 
manufacture. From unusual con- 
ditions existing, there have arisen prac- 
tices which seem likely to become fixed 
as new precedents of the business. 

Two great factors stand out conspic- 
uously among the ends accomplished. 
These are, the restoration of the indus- 
try to a normal basis and the adjust- 


the 


By CuHas. J. STARK, 

ment of the effect of the tariff revision. 
attained in a degree 
optimistic predic- 
expedient of open 
the orderly and 
prompt which the duty re- 
ductions were accepted without the pre- 
dicted harmful effects, leave the open 
question as to whether the importance 
of the tariff factor not exagger- 
ated. 


The former was 
to fulfill the 
through 


most 
the 
conditions; 


tions 
market 
manner in 


was 


Test of Sagacity. 


The year has been one to fully test 
the sagacity and the farsighted wisdom 
of selling organizations. With the basis 
of definite price levels suddenly removed 
through the abrupt declaration of an 
open market by the United States Steel 
Corporation, there was thrust upon the 
iron and steel makers of the country, 
a situation where individual policies 
were made necessary in a more pro- 
nounced degree than for years. In the 


absence of the so-called official prices 
and the seeming abandonment of the 
established precedents of the trade, 
there was early precipitated a confu- 
sion of the real significance of condi- 
tions and an apprehension of competi- 


tive methods to be practiced. More 
mature developments emphasized © this 
fallacy and brought sentiment to its 


proper form, but out of the uncertainty 
came the influences that prompted the 
selling of steel bars down to 1.10c. Pitts- 
burg, plates and shapes to 1.20c Pitts- 
burg and other products to correspond- 
ing levels. 

The new order of conditions in the 
selling end of the industry has ‘been 
accompanied by developments of notable 
significance. Chief among these has 
been the restriction of the familiar 
optional contract which in times : past; 
generally speaking, has enabled a buyer 
to specify much or little tonnage within 
his own estimate of requirements --ac- 
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cording to the advantage to be derived 
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the development of its large construc-_ 
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built and started a four mill sheet plant 


from the current level of prices. At tion plans at Aliquippa, actively resumed and an  open_ hearth department at 
the same time, it left no absolute as- work upon the project in May. The Brackenridge, Pa. The duplex method 
surance to the mills of the tonnage erection of these extensive works is of steel making found its way to the 
likely to be taken out. Some of the now being pushed steadily; one blast Pittsburg district in the year and is now 
leading steel makers have made impor- furnace has already been blown in, being practiced at the South Side works 
tant modifications of their policies in others are nearing completion, while of the Jones & Laughlin Steel Co. 

this direction and are now limiting their contracts have been let and the work : 

contracts to those for fixed tonnages advanced on blooming, billet and sheet Pig Iron. 

for specific work or to a covering of bar, tin plate, wire and wire rod mills. At the beginning of the year, there 


estimated requirements for a given per- 
iod in which the quantities to be taken 
out at agreed intervals at the stated 
price, are determined. The results aris- 
ing from this method of negotiation are 
-a more effective control of the specula- 
tive element in trading and the reason- 
able assurance that most of the tonnage 
upon makers’ books will reach the mills. 


The Carnegie Steel Co., in November 
also announced its purpose to proceed 
with the erection of a large group of 
merchant mills in the Youngstown dis- 
trict, an improvement that had been 
in serious contemplation before the de- 
pression of business. The ultimate re- 
sult of this construction is likely to 


be the abandonment of the less mod- 


were heavy stocks of pig iron in the 
yards of those makers in Pittsburg and 
had maintained 
their operations during the comparatively 


valley territory who 
dull months of 1908 at a rate somewhat 
The 
extent of the improvement in the mar- 
ket over the illustration 


the fact that at the present time these 


in advance of consuming needs. 


year finds in 


stocks have been reduced 


This latter consideration is of impor- ern merchant mills located in the city to a point 
tance in giving more uniformity to of Pittsburg proper, where high rentals where they are no longer unwieldy, and 
mill operations with a corresponding and taxes as well as less efficient oper- this condition has been reached in the 


benefit in the consistent delivery. serv- 


ations have presented possibilities for the 


face of gradually increased furnace ac- 


tivities and a total which 


ice extended to buyers. material reduction of fixed charges. production 
Through ihe conditions imposed by The building of the Girard mills sub- from September on attained the highest 
the open market, there has also been ‘sequent to the completion of additional point in the history of the iron and 
apparent a less strict adherence tothe steel making capacity at the Ohio steel industry. One large Pittsburg 
time honored Pittsburg basis for prices. works, Youngstown, from which they Steel interest alone, which had piled sev- 
Quotations at maker’s mill with the ab- will draw their raw material, follows e¢ral hundred thousand tons during the 


sorption by the seller of all or a part 
of the Pittsburg freight, were frequently 
adopted in the year and the plan has 
accrued to the favor of the well located 
buyer. This practice is still quite gen- 
eral in the semi-finished market though 
in the finished products, the settling of 


the well understood plan of the com- 
pany to concentrate its various finish- 
ing activities in units in different dis- 
tricts as far as possible. The plan 
of the American Sheet & Tin Plate 
Co. to provide large sheet and tin plate 
capacity at Gary, Ind., upon’ which 


depression, found itself obliged, despite 
its high tide furnace driving to enter 
the market and purchase a tonnage esti- 
mated at about 100,000. 

Pig iron prices showed a _ continued 
first five months 
and the market gave evidence of being 


weakening over the 


prices to an unofficial but well under- jt is officially announced work will afflicted with a state of over production. 
stood Pittsburg level, has made this go forward at once, is evidently the The turning point was reached in May 
course less necessary or advisable on forerunner of a gradual decline of when the steel makers, experiencing the 
the part of makers. The decision of the importance of the Wheeling dis- beneficial effects brought by the open 
the Carnegie Steel Co. to extend its trict as an operating center, because market expedient, had greatly increased 


warehouse system to Pittsburg territory 
is especially interesting. 


Construction Work Renewed. 


The first conclusive evidence of the 


of the serious labor obstacles there en- 
countered. 

One of the most important pieces of 
construction in the Pittsburg district by 
an interest not hitherto a steel maker is 


their melting tonnage and the dependent 
lines of industry had begun to be sim- 
ilarly improved. The upward movement 
continued from May to November, net- 
ting recoveries of approximately $4.50 


returning tide of normal business to the new open hearth plant and slabbing in Bessemer and $3.25 in basic and $3 
the industry, was the signal in the mill under erection at Butler, Pa, by in foundry and forge grades. The cus- 
Pittsburg district for the taking up the Forged Steel Wheel Co., a subsid- tomary quietness in December left the 


anew of contemplated or half developed 
plans for capacity extensions which 
had temporarily been consigned to the 
deferred class. The Jones & Laughlin 


iary of the Standard Steel-Car Co. The 
Standard Steel Car Co. is at present a 
large buyer of steel material from the 
Carnegie Steel Co. and the Illinois Steel 








tone of the market easier, but quotations 
were reasonably firm due to the pros- 
pects of the first 
quarter and first half, arising from the 


increased costs in 




















Steel Co., after leisurely carrying on Co. The West Penn Steel Co. also advances in ore and coke. The usual 
Average Monthly Prices, Iron and Steel Products, Pittsburg, 1909. 

Jan. Feb. Mar. Apr. May, June. July. Aug. Sept. Oct. Nov. Dec. 

OS ott Tihs Ce b ee ge oh se ote be) ® 17.34 16.78 16.34 $15.80 $15.48 $16.13 $16.37 $17.13 $1833 $19.68 $19.90 $19.90 

owen 2 ga Pi kekbaed ok oes Coes wad CSRS © re "i609 ett? 15.05 15.02 15.84 15.90 16.17 16.80 17.84 18.37 18.15 
Sci ET bbc oun deer poesecsvnucnipe sce dio 16.25 15.90 15.75 15.15 15.25 15.75 16.15 16.25 © gt be 18.00 18.15 18.15 
Gray Forge I70n ....g.cccccccccscscecnvcceces 15.40 15.25 14.90 14.40 14.50 14.75 14.90 15.00 16.00 17.15 17.40 17.25 
Ferro-Manganese ....c.ccsccccscccsccccvcvences 44.00 44.00 42.50 41.50 41.00 41.00 41.50 41.50 42 50 43.00 44.50 45.00 
Bessemer Billets, 4 X 4. ....cccccsccscscvccece 25.00 23.50 23.00 22.00 22.50 23.00 24.00 25.00 26 00 26.50 27.50 27.50 
Rails (Standards) .........cccscecccccveseccce 28.00 28.00 28.00 28.00 28.00 28.00 28 00 28.00 28.00 28.00 28.00 28 00 
Beams and Channels (15 inches and under).... 1.60c 1.45¢ 1.30¢ 1.20c 1.25¢ 1.30c 1.35¢ 1.40c 1.50¢ 1.50¢ 1.55¢ 1.60c 
i en SNELL vet's nose gh se vccadhanises sens 1.60c 1.45¢ 1.30c 1.20c 1.25¢ 1.30¢c 1.35¢ 1.40c 1.50c 1.50¢ 1.55¢ 1.60c 
I ns. in ae da Pine eibenieip 6 0.0.9 bi 0 6me.e.0$e 1.40c 1.30c 1.20c 1.15¢ 1.20c 1.20c 1.25c 1.35¢ 1.40c 1.40c 1.45c 1.50¢ 
Ne css ose cesaeeneecendsebecees oe 1.50¢ 1.45¢ 1.40c 1.35c 1.30c 1.40c 1.40c 1.45¢ 1.55c¢ 1.65c 1.70c 1.75¢ 
Sheets (28 gage black)........cceceeesenessvees 2.40¢ 2.40c 2.30c 2.20¢ 2.20c 2.20c 2.20¢ 2.20¢ 2.20 2.30c 2.40c 2.40¢ 
Sheets (28 gage galvanized).........+ssesseees 3.55c 3.55¢ 3.30c 3.25¢ 3.25¢ 3.25¢ 3.25¢ 3.25¢ 3.25¢ 3.30¢ 3.50¢ 3.50c 
TE ere So's ts ccc clb eenesss.p0cce oe $ 3.70 $3.70 $3.55 $3.45 $3.45 $3.45 $345 $3.45 $3.45 $3.50 $3.60 $ 360 
Wire Nails (jobbers) ......--scesecveevecevees 1.95¢ 1.95¢ 1.95¢ 1.95¢ 1.60c 1.70c 1.70c 1.80¢ 1.80c 1.80c 1.80c 1.85c 
EPA ri ee ee er 1.80c 1.75c 1.60c 1.60c 1.50¢ 1.40c 1.40c 1.40c 1.50c 1.50c 1.50¢c 1.55¢ 
$16.50 $15.75 $14.50 14.15 $15.00 $16.00 $15.75 $16.25 $17.25 $18.25 $18.00 $18.00 


Heavy Melting Steel 
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spread of $1 a ton between Bessemer 
and basic was enlarged, and this de- 
velopment is attributed to the greater 
demand for the former grade and to 
the limited field of Bessemer produc- 
tion, growing out of the more closely 


held condition of standard Bessemer 
ores. 
The greatest buying activity fell in 


the months of September, October and 
November when the capacity operations 
of blast and finishing mills 
forced a number of the 
makers into the market as heavy buyers. 
The . total Bessemer 
iron for these three 
386,900 tons divided into 
in September, 165,000 tons in October 
and 69,300 tons in November. The buy- 
ing movement in Bessemer was inaugu- 
rated late in June, when the Jones & 
Laughlin Steel Co. closed for 25,000 
for third quarter from the Bes- 
Pig Iron Association at $15.25 
valley. The Youngstown Sheet & Tube 
Co. followed with a purchase of 25,000 
tons for last half at $15.50 valley, and 
3essemer was 


furnaces 
leading steel 
reported sales of 
months reached 
152,600 tons 


tons 
semer 


the rising movement in 
then fully under way. The last impor- 
tant sale of the year was that of 18,000 
tons to the Republic Iron & Steel Co. 
for first quarter shipment at $19 valley. 
The Youngstown Sheet & Tube Co. was 
the heaviest single buyer of Bessemer 
iron in the year, closing during the last 
half for about 125,000 tons. The other 
important buyers reported were, the 
Jones & Laughlin Steel Co., 70,000 tons; 
Republic Iron & Steel Co., 68,000 tons; 
Cambria Steel Co., 64,000 tons, and the 
Lackawanna Steel Co., 20,000 tons. The 
most notable transaction of the year in 
point of tonnage was that closed by the 
Cambria Steel Co., in October for 57,000 
tons, including 3,000 tons of basic for 
delivery over the remainder of the year. 
Most of the iron figuring in the large 
transactions was contracted 
with the Bessemer Pig Iron Association 
and W. P. Snyder & Co., Pittsburg. 
The latter was frequently a buyer of 
other inter- 


Bessemer 


scattering tonnages from 
ests to apply upon these contracts. At 
the year’s close, the Jones & Laughlin 
Steel Co., having blown in one of its 
new Aliquippa furnaces and with two 
others nearing completion, did not ap- 
pear likely to be a further buyer of im- 
portance. The Youngstown Sheet & 
Tube Co., and the Republic Iron & Steel 
Co., both had an additional furnace in 
course of erection. Both of these com- 
panies however, were expected to enter 
the market again before the additional 
capacity is in operation, provided the 
pressure for steel for finishing mill 
needs continues. 

Blast furnace operations in the Pitts- 
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district and adjacent territory 
the the 


last quarter of the year, and contributed 


burg 


reached highest point during 
their share to the record production of 
country during the final three 
months. At the year’s end, 55 of the 


56 steel working furnaces in the Pitts- 


the 


burg-Johnstown district were in opera- 
tion, and five of the six merchant fur- 


naces classified under this group were 
in blast. Of the 18 merchant furnaces 


in the Mahoning and Shenango valleys, 
16 were blowing, the idle stacks being 
Fannie at West Middlesex, Pa. and 
one Andrews & Hitchcock, at Hubbard, 
O. 

Semi-Finished Material. 

More or less indefiniteness has charac- 
steel 
During the early 
months, the market was without 


situation 
dull 


much 


terized the semi-finished 


in the year. 
life by reason of the fact that buying 


consumers were practically all covered 
through their regular sources of supply 
on full long 


based upon sliding scales or other spe- 


year or term contracts 


cial Prices accordingly 
were slow to establish after 
the open market When 
the finishing demands of steel makers 
began to reach larger proportions, the 
movement rapidly that 
some companies found themselves over- 
sold against their raw steel capacity, and 
there were prominent instances of mak- 


arrangements. 
themselves 


was declared. 


advanced so 


ers buying from one another. Toward 
the close of the year when the con- 
sideration of contract renewals was 


taken up, buyers, particularly in sheet 
bars, found themselves confronted by a 
strong disposition on the part of steel 
interests to conserve their supplies of 
of the active market for 
and because of the 
requirements of their own 
new finishing capacity which had been 
started or completed after the recovery 
There was 
prospect increased needs from new fin- 
mills 


steel because 
finished 
additional 


products 


of business vigor. also in 


construction which 
hearth or 
their operations. 
to produce 
high prices and sales of prompt sheet 
slightly over $30 
The first quarter market remained 
somewhat indefinite and appeared at 
about $29 to $29.50 Pittsburg. Forging 
billets were extremely scarce and sold 
as high as $33 Pittsburg. At the pres- 
ent time there is general activity in the 
Pittsburg district in the 
steel works construction, and a number 
of companies are bending their efforts 
toward placing themselves in a self con- 


ishing under 
had 


semer departments in 


included no open Bes- 


These conditions combined 


bars made at 


mill. 


were 


way of new 


tained position as to their crude ma- 
terial needs. 
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Merchant Bars. 

At the close of the year 1909, steel 
bar 
authoritatively estimated to be running 
at the rate of about 4,200,000 tons an- 
nually, which is the highest point ever 
reached by this product. No finished 
line has enjoyed the percentage of in- 
crease in consumption of that 
of the steel bar mill, which has been 
contributed to materially by the great 
expansion of the automobile industry, of 
reinforced concrete construction, of the 


consumption in the country was 


recent 


manufacture of metal specialties and of 
other important manufacturing activities. 
The farming communities are also ab- 
sorbing larger quantities of steel bars 
than During the early 
part of the year, the market was lack- 
ing in tone, but following the elimina- 
the prevalent 
from 
the mills began to run heavily to the 
trade, and from March to December 
there was a consistent shattering of 
monthly records in specifications entered. 
Mill capacities became taxed to the ut- 
most and the opening of 1910 found 
sold up in certain sizes fully 
six months ahead, while some of the 
leading had withdrawn com- 
pletely from the market. The great de- 
mand for steel bars has acted as a spur 
upon tentative plans for new merchant 
mill construction, and the Carnegie Steel 
Co., in November announced plans for 
large extensions of capacity to be lo- 
cated along the Mahoning river oppo- 
Girard, O., and which eventually 
will have a monthly output of 60,000 
to 65,000 tons. The Jones & Laughlin 
Steel Co. also made some additions to 
its bar mill capacity at its South Side 
plant, Pittsburg, during the year. 
Prices of steel bars showed consid- 
erable range during the year. Shortly 
after the declaration of the open market 

interests displayed 
tactics and forward 
contracts were closed down to 1.10c 
Pittsburg. The market gradually re- 
acted from that point to a minimum of 
1.50c at the year end. A very heavy 
tonnage was placed under centract to 
Oct. 1 and to Jan. 1 at prices around 
1.10c, 1.15c, and 1.20c, and buyers 
grasped their opportunity by specifying 
these engagements in full within the 
time limits prescribed. This was a fac- 
tor of importance in the heavy run of 
mill orders up to Jan. 1. 

Bar iron gradually declined with steel 
bars in the early part of the year, but 
as plant operations increased and scrap 
prices became ascendant, the market 
gradually strengthened and was holding 
very firm in Pittsburg territory at the 
close. The range of prices in the year 


ever before. 


tion of considerable of 


price disturbances, the tonnage 


makers 


interests 


site 


in February, some 


aggressive selling 
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was from 1.30c in May to 1.70c in De- 
cember. Trading in bar iron over the 
year was rather dull because of the in- 
ability of makers to compete with low 
prices ruling on steel bars. As _ the 
steel bar mills became filled with ton- 
nage, some business was diverted to the 
iron plants. A notable change in mill 
conditions was the abandonment as an 
iron plant of the historic Brown-Bon- 
nell works at Youngstown, O., by the 
Republic Iron & Steel Co. New con- 
tinuous mills have been installed and 
the plant has been put upon a strictly 
steel basis. 
Plates. 


Active car buying in 1909, which was 
about double that of 1908, but not quite 
equal to that of 1907, was an important 
factor during the final seven months in 
bringing plate production of the past year 
to fair proportions. The estimated out- 
put of the plate mills in 1909 is 1,750,000 
net tons. The total number of freight 
cars ordered in the year was about 125,- 
000 compared with 63,000 in 1908 and 
151,000 in 1907. An increasing adoption 
of the all steel and steel underframe types 
of cars by the railroads has contributed 
to a greater demand for steel material 
from the mills. Among the principal 
single lots ordered in the year were: 
Pennsylvania lines, 10,000; New York 
Central, 10,000; Baltimore & Ohio, 5,000; 
Harriman lines, 5,000 and Santa Fe 
system, 10,000. At the beginning of 
the new year, the leading car builders 
had booked heavily for a number of 
months ahead, and were specifying lib- 
erally for material, so that the plate 
mills -had about all the tonnage they 
could conveniently handle, and deliveries 
had been extended to three and four 


months. The prospects for further ac- 
tive car buying are quite favorable. 
General building construction in 1909 


was good and this was an important 
factor in the more active plate market. 
Steel boat building in 1909 was not. of 
notable proportions, but the prospects 
for 1910 are considerably improved. 
Plate prices in the year suffered from 
the open market conditions, and _ the 
extreme mark of 1.20c was reached dur- 
ing the latter part of the first and 
early in the second quarter. The mar- 
ket began to strengthen in May, how- 
ever, and gradually inclined upward to 
a minimum of 1.55c and a general level 


of 1.60c at the end of December. 
Structural Material. 
Though the fabricating interests 


booked a much larger tonnage in 1909 
than in 1908, considerable of it did not 
come out until the year had well ad- 
vanced, and the shape mills were not able 
to operate at full schedules throughout 
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the 12 months. 
ever, showed a marked 
the preceding year and is roughly esti- 
mated at from 1,300,000 to 1,350,000 
net tons compared with 1,083,000 net 
tons in 1908 and 1,940,000 net tons in 
1907. The American Bridge Co., with 
a rated annual capacity of about 750,000 
tons, booked less than 600,000 tons 
while the approximate aggregate of the 
business going to the independents was 
from 750,000 to 800,000 tons. At the 
close of the year, the American Bridge 


Total production, how- 
increase over 


Co. had more than 100,000 tons of 
undelivered contracts upon its books. 
During the major part of the year, 


there was a brisk competition! for bus- 
iness among fabricators, and especially 
low prices often developed. The aver- 
age fabricated price per ton on regular 
work was probably less than for several 
years. Offsetting the smaller returns 
from contracts were the lower prices 
prevailing in plain material and a num- 
ber of the structural shops were enabled 
to cover for their steel requirements 
over extended periods at quotations scal- 
ing down to 1.20c Pittsburg. The mar- 
ket on plain material re-established itself 
steadily over the last eight months and 
the closing level in December was about 
1.60c., Many builders took advantage 
of the lower cost of steel construction 
during the year and pushed ahead proj- 
ects that had been in the tentative stage 
for considerable periods. 


Rails. 


It is estimated in competent circles 
that rail production in the United States 
in 1909 was not far from 2,500,000 tons 
as compared with 1,921,611 tons in 1908 
and 3,633,654 tons in 1907. These com- 
parisons fitly illustrate the rail buying 
activity of the railroads over the year, 
which was of only moderate propor- 
tions. The prospects, for 1910 are re- 
ported to be much more promising, but 
the eastern makers at the end of 1909 
had not booked heavily, as a number of 
the eastern lines had not entered the 
market for their full forward require- 
ments. The Pittsburg mills on Jan. 1 
were filled by actual orders booked for 
scarcely more than 50 per cent of their 
first half capacity. It is believed by 
some rail makers that the new capacity 
at Gary, Ind. and Ensley, Ala., will 
be wholly adequate to meet the demands 
in the western and southern sections 
where new construction is more active 
and that scarcely any occasion is likely 
to be presented of full outputs being 
rolled in the eastern plants. The prin- 
cipal rail order of the year was placed 
in September by the Pennsylvania sys- 
tem, and this called for estimated re- 
quirements for 1910 delivery of 200,360 
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Pennsylvania’s requirement 
1909 was 135,600 tons. 
Sheets. 

Although at the close, sheets were one 
of the most active products in the en- 
tire industry, the full year sizes up as 
a period of only ordinary importance 
as to tonnage produced. During the 
depression, the manufacturing and job- 
bing trades had permitted their stocks 
to gradually decline and conducted new 
buying with caution. This policy was 
much in evidence during the first half. 
When the returning activity in gen- 
eral business lines became more assured, 
there was a rush to cover for require- 
ments, and the mills were loaded up 
with business in which quick shipment 
injunctions were numerous. Stocks of 
blue annealed sheets in the country were 
especially low and thiy grade came into 
great demand. Deliveries fell back 
qttickly and the general average time of 
shipment at the end of the year was 
fully three months. With the return of 
active conditions in the market, influ- 
ential makers resumed their former 
policy of requiring fixed tonnages for 
stated periods to be taken out according 
to the strict letter of contracts. This 
course of procedure enabled these mak- 
ers, through the definite prearrangement 
of mill schedules to handle the situa- 
tion as to deliveries in a much more 
satisfactory manner than if the 
method of optional specifying had been 
allowed. Sheet prices in the year were 
fairly constant, opening at 240c and 
3.55¢ for No. 28 gage black and gal- 
vanized_ respectively, and closing at 
2.40c and 3.50c. After the establishment 
of open conditions, the independent mak- 
ers, at a meeting in Pittsburg, put the 
market upon a definite basis by an- 
nouncing a fixed schedule of quotations. 
These semi-official prices were frequently 
subject to severe shading but there was 
a noticeable strengthening over the last 
half, and during the last quarter when 
successive advances were announced they 
were closely observed. 

The operations of the American Sheet 
& Tin Plate Co. over the year averaged 
about 68 per cent of the total capacity 
of 186 hot mills. This average would 
have exceeded 70 per cent but for the 
strike of the Amalgamated Association 
of Iron, Steel and Tin Workers, which 
kept the large Aetna-Standard works at 
Bridgeport, O., in idleness over the last 
half and intetrupted operations at sev- 
eral other plants. The average opera- 
tions of the independent plants were 
slightly in excess of 80 per cent of the 
total active capacity. During the last 
half, these makers were enabled to run 
about 90 per cent of’ their full output. 
At the close of the year, the American 


tons. The 
contract in 


old 
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Co, 
§8 


was operating 
of total 


Plate 
mills or 


Sheet & Tin 
163 


capacity. 


sheet per cent 


Tin Plate. 


All indications point to the fact that 
1909 has the 
plate consumption in 

that the 
approximately 600,000 net tons as com- 
pared with 537,000 net tons in 1908 
and 577,000 net tons in 1906, the pre- 
Owing to the inter- 


the been heaviest in 


tin 


year 


history, and 


it is estimated output will be 


vious high mark. 
ruption of plant operations by the Amal- 


gamated strike, the total shipments of 
the American Sheet & Tin Plate Co., 
were slightly less than those of the 
record year, but the independents were 
not affected in this respect and_ in- 
creased their outputs. By reason of 


the uses to which it is put, tin plate 
is a staple product, and its output, little 
affected has 
varied but a over recent 
Canning 1909 
heavy. The fruit and vegetable canners 
enjoyed a_ splendid the 
bountiful crops, while the pack of the 


by business depressions, 


few per cent 


years. activity in was 


season due to 


Pacific coast salmon industries, an im- 


portant source of tin plate consumption, 
the largest known. Miscel- 
contracted freely. 


was ever 


laneous buyers also 


Tin plate prices were not subjected to 
the 


per 


fluctuation and final ruling 
quotation $3.60 
against $3.70 per box at the beginning 
of the year. Following the declaration 
of the open market 
were established at $3.45 in March and 
there was no change until the advances 
to $3.50 in October $3.60 in 
November. Before the rise in the mar- 
ket late in the year, some of the inde- 
with outputs 


much 


was base box as 


tin plate prices 


and to 


companies their 


booked, 


quick shipment orders. 


pendent 
premiums on 


The 


increase 


heavily asked 
new 
begins with a _ large of tin 
plate capacity in the Pittsburg district, 
as new construction lately completed or 
well total of 34 
hot mills, 10 Jones & 
Laughlin at Aliquippa, Pa., eight Phillips 
Sheet & Tin Plate Co. at Weirton, W. 
Va., 10 McKeesport Tin Plate Co., at 
Port Vue, Pa., six Standard Tin 
Plate Co., at Pa: 


year 


advanced will add a 


divided into, 


and 
Canonsburg, 


Merchant Pine and Boiler Tubes. 


Due to the comparatively low prices 
prevailing in the tubular the 
year has been a favorable one for ac- 


market, 


tivity in pipe line construction, and a 
large of projects 
were carried to a successful termination. 


number important 


It is believed that production in the 
year reached the highest point in_his- 
tory, being estimated at 2,200,000 ner 
tons, The National Tube Co. was one 
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of the first to fix a new level of prices 
in any finished line following the declar- 
ation of the open market, when it im- 


mediately announced a decisive reduc- 
tion of $10 a ton onits discount cards 
This. cut was of such proportions that 
it had an early and salutary effect upon 
the market, and buyers soon began 
to enter their requirements. A_ large 
tonnage continued to come upon _ the 


and all makers booked heavily 
full 


ton- 


market 
were enabled to maintain 
With 
nage entered, the year has been a good 
the 
satisfaction 

the 


necessary to 


and very 


mill operations. respect to 


one for mills, although some dis- 


has been expressed over 


level of prices at which it was 


accept business. In their 
the makers 
pursued the policy of accepting specifi- 
30 
ahead, and this kept speculative buying 
The 


very 


selling to jobbing trade, 


cations for not more than days 
steel 
the 
beginning of 1910 they had reacted but 
$2 a the point of the 
the period iron 
$8 a 


line 


within limits. advance in 


pipe prices was slow and at 


ton from low 


year. During same 


pipe advanced ton. the 
pipe 


following : 


Among 
important contracts placed 


the 400 to 500 
of 8-inch pipe divided among three in- 


were miles 


dependent mills for California delivery 
to oil interests connected with the Har- 


riman railroad system; 125 miles of 
16-inch pipe tothe National Tube Co. 
by the Lone Star Gas Co. for a gas 
line from Petrolia to Fort Worth. 
Tex., and 110 miles of 12-inch and 
smaller sizes to Spang, Chalfant & 


Co., Inc., in connection with the same 
project; 90 miles of 18-inch pipe for a 


gas line from the West Virginia 
fields to the Sugar- Grove, O.. fields, 
by the Ohio Fuel Supply Co.; 60 
miles of 16-inch for a gas line from 
Oklahoma to Joplin, Mo. by the 
Quopaw Gas Co., a Barnsdall inter- 
est; 60 miles of 16-inch for a gas 
line from the Kansas fields to Kansas 
City, Mo., by the United Gas Im- 
provement Co.; 40 miles of 16-inch 
and 12 miles of 20-inch for the Penn- 
sylvania fields by The Philadelphia 
Co. The Union Petroleum Co., of 
Buffalo, also took 60 miles of 8 and 
10-inch pipe, but second-hand goods 
were used. Late in the year the 
Arkansas Natural Gas Co. brought 


out a proposed line in Arkansas which 
will require 100 miles of 16-inch and 
180 miles of 6 8-inch. The Pure 
Oil Co. also had in contemplation a 
new line of 8-inch, 200 to 300 miles in 
length, for Illinois, Standard Oil 
interests were planning a 200 to 300- 


and 


and 


mile gas line from West Virginia to 
Baltimore. 


Until locomotive buying became 


construc- 
better 
industrial conditions generally in the 
country, the market con- 
dull held to 
maintenance and to ordinary require- 


more active and new power 


tion revived somewhat with 


boiler-tube 


tinued and orders were 


ments. During the last half, how- 
ever, there was a marked increase 
in new business, much of which was 
attributable to the larger contracting 
by the railroads, and makers filled 
their plants very comfortably. The 
National Tube Co. at the beginning 
of the year abandoned the manu- 
facture of iron tubes and confined 


itself to the production of Spellerized 
steel merchant 
pipe, $10 a ton 
on base sizes early in the year. Sev- 


tubes. Along with 


tubes were reduced 


eral advances were posted during the 
last half and the market at the year 
end was two points or $4 a ton in 
iron and one point or $2 a ton in steel 
over the lowest point touched. 

The official card discounts on the 
vase sizes of steel merchant pipe 
2-4 to 6 inches during the year 1909, 
were as follows: 
January-February 75 off 
February-October .80 off 
October-December — «0. waits «04 79 off 

On iron pipe they were as follows: 
January-February 73 off 
February-July ..77 Off 
July-September 75 off 
September-November 74 off 
November-December ...........73 off 

The official card discounts on iron 


and steel boiler tubes, base sizes 2% 


to 5 inches, were as follows: 


Iron Steel 

January-February ......52 off 65 off 

February-October 57 off 70 off 

October-December .....55 off 69 off 
Old Material. 

Following the course of pig iron, 
the scrap market fluctuated consid- 
erably during the year, but over the 
last half its tone was strong ind 
prices showed a continued advance. 
Heavy steel touched $18.59, No. 1 


wrought $19.50 and No. 1 cast $17.50, 
delivered in the year. The low point 
was not as extreme as in 1908. There 
is a tendency not to overlooked 
in the scrap market along the line of 
melters seeking to be independent of 
the dealers as far as possible in their 
buying. Direct contracting by steel 
makers with producers has become 
more extended, and an important de- 
velopment in the same direction is 
the method of associated buying 
adopted by leading consumers in the 
district. While this plan of 
material would find od- 


ibe 


eastern 
purchasing 
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stacles in the Pittsburg territory from 
the fact that the United States Steel 
Corporation, the largest consumer of 
the district, would probably not be 
a party to it, its adaptation’ to the 
local conditions is not at all un- 
feasible. With the greater efficiency 
of mill operations, it is also apparent 
that a smaller floating supply of ma- 
terial is being put upon the market 
by the steel industry itself. These 
developments of the market are mak 
ing the position of the dealer less 
favorable and are tending toward the 
increase of the speculative factor in 


his buying. 
Labor Conditions. 


Probably no year in the recent his- 
tory of the iron and steel industry 
has been more fraught with important 
developments affecting labor than 1909. 
A continued dullness of business con- 
ditions in the first quarter of the 
year in connection with the low prices 
prevailing had provoked a general con- 
sideration by employers of wage re- 
ductions, and when the announcement 
of the lower tariff schedules pro- 
posed was made, a readjustment of 
labor costs was looked upon as in- 
evitable. On April 1, a 10 per cent 
reduction applying to iron and _ steel 
mill, blast furnace and coke oven la- 
bor was posted by many important 
companies, including in the Pittsburg, 
Mahoning and Shenango valley dis- 
tricts the Jones & Laughim Sieei Co., 
Republic Iron & Steel Co., Shenango 
Furnace Co., Dunbar Furnace Co., 
and others. The rather abrupt re- 


covery of strength by the iron and 


steel market soon after and a more 


temperate view of the tariff effects 
paved the way for a speedy restora- 
tion of the old wages, which was 
generally made by June 1. The mid- 
year expiration of annual scales was 
attended by developments of wide- 
spread moment. The_ establishment 
of the open shop in the plants of the 
American Sheet & Tin Plate Co., 
thereby precipitating a strike by the 
sheet and tin plate divisions of the 
Amalgamated Association of Iron, 
Steel and Tin Workers, which is still 
is progress, has been of notable sig- 
nificance, since it represents the effort 
at banishment of the last evidence of 
unionism from the mills of the Unit- 
ed States Steel Corporation. Early 
in June, the company announced its 
purpose to adopt the open shop upon 
the expiration, July 1, of its annual 
scales with the Amalgamated Asso- 
ciation. The declaration applied to 
nine tin plate plants with a combined 
capacity of 142 hot mills and four 
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sheet plants with a capacity of 51 
hot mills. The Amalgamated Asso- 
ciation, at a delegate convention in 

Pittsburg, June 16, decided to op- 
pose the policy. <A_ similar position 
was taken by the Tin Plate Workers’ 
International Protective Association 
of America, the tin house organization 
and the 14 union plants of the com- 
pany were struck on July 1 by the 
Amalgamated Association, and = on 
July 15 by the tin house employes. 
3y importing new men and by win- 
ning back its old employes, the com- 
pany has been enabied to gradually 
build up new _ organizations in its 
plants. Toward the close of the year 
it was Operating 21 of its 44 serviceable 
union sheet and 83 of its 135 service- 
able union tin plate mills, and was 
preparing to start several other plants. 
The Youngstown Sheet & Tube Co. 
also declined to sign the sheet scale 
with the Amalgamated Association 
and has operated its plant as an 
open shop despite the strike of the 
union. The La Belle Iron Works 
successfully resisted an attempt of 
the Amalgamated Association to or- 
ganize its sheet plant. The position 
of the main body of independent sheet 
and tin plate makers operating union 
plants has remained unchanged, as 
at a conference at Pittsburg. June 29, 
a new agreement providing the same 
wage scale as the preceding year was 
signed, to remain in force to July 1, 
1910. 

Some delay attended the adoption 
of the annual iron boiling and _ finish- 
ing scales in June because the manu 
facturers had at first taken the posi- 
tion that a reduction would be neces 
sary. Notice had been’ given in 
February that neither party would be 
bound this year by the continuous 
working agreement which provided 
the method of procedure where con- 
ciliation was necessary after the fail- 
ure of annual conferences. The Amal- 
gamated Association, at its convention 
in Detroit, adopted the preceding 
year’s agreement as its convention 
scale, which it presented to the man- 
ufacturers. The first conferences with 
the manufacturers were unproductive 
of results, but an agreement was 
finally reached with the Western Bar 
Iron \ssociation at Cambridge 
Springs, Pa., June 26, which left un- 
changed the boiling rate at $5 a ton 
upon a 1 cent bar iron card. The 
Sons of Vulcan signed with a number 
of the iron mills with an agreement 
of a $5.12% boiling rate on a 1 
cent card. The bi-monthly settlements 
in 1909 between the manufacturers 
and the Amalgamated Association, 
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which are based upon the actual sell- 
ing prices of bar iron, sheets and 
tin plate, were as follows: 


Basing price. Boiling rate. 


Per pound. per ton. 
January-February ...... 1.30¢ $5.25 
PAGSCU-ADTE oki sc ces 1.35¢ 5.37% 
Se ae reer 1.30c 5.25 
FUP -AMOUR ~ cece ce i's 1.25¢ 5.12% 
September-October ..... 1.35¢ 5.37% 
November-December ... 1.40c 5.50 
Sheets. Tin plate. 
2.50c¢ base. $3.90 base. 
January-February ..... base rates base rates 
MQICH-APTil ok ec tc base rates. base rates 
eee SL ies ete base rates base rates 
RS are errr base rates base rates 
September-October .... base rates base rates 
November-December ... base rates base rates 


One of the most interesting as well 
as serious labor controversies of the 
year was the strike against the plant 
of the Pressed Steel Car Co., at Mc- 
Kees Rocks, Pa. A _ protest agains. 
some of the methods of payment and 
operation at the plant, and with some 
of the men a demand for the restora- 
tion of 1907 wages, precipitated the 
trouble, which came to a climax July 
12, when about 5,000 unorganized em 
ployes struck their work. Though 
the strikers were made up of widely 
mixed nationalities, they succeeded in 
forming an effective organization, and 
tor nine weeks a serious condition, in 
which bloodshed and riot occurred, 
prevailed in the mill town of Schoen- 
ville. In one of the outbreaks, where 
the strikers attacked the armed depu 
ties and state constabulary patrolling 
the town, a number of persons were 
killed. Because of its unusual char- 
acter, the strike attracted widespread 
attention and elicited some _ govern- 
ment inquiries. A settlement was fin- 
ally brought about ‘through a com- 
promise in which certain modifications 
in the practiced systems were agreed 
to by the company and the demand 
of the men for a wage increase was 
not insisted upon under the prevailing 
business conditions. No further trouble 
has developed since the adjustment of 
the dispute, and the plant is now 


steadily operating. 


NEW CONSTRUCTION. 
Blast Furnaces. 
(Non-Merchant.) 


Aliquippa furnace No. 1, Aliquippa, 
Pa, Jones & Laughlin Steel Co., 
blown in in December; Nos. 2 and 3 
nearing completion, to be in operation 
during first half; No. 4 furnace in 
preliminary stage. 

Ohio furnaces Nos. 5 and 6, Youngs- 
town, Carnegie Steel Co., completed 
and in ‘blast. 

Duquesne furnaces Nos. 5 and 6, 
Duquesne, Pa., Carnegie Steel Co., 
completed and in_ blast. 

C furnace, Youngstown, Youngs- 
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town Sheet & Tube Co., under con- 
struction. 

Haselton furnace No. 4, Youngstown, 
Republic Iron & Steel Co., under con- 
struction. 


Blast Furnaces. 
( Merchant.) 


Anna furnace, Struthers, O., Struth- 
ers Furnace Co., rebuilt and blown in 
in November. 

Stewart furnace, Sharpsville, Pa., 
Stewart Iron Co., rebuilt and blown 
in in December. 
Hubbard furnaces, Hubbard, O., 
Andrews & Hitchcock Iron Co., one 
stack rebuilt and blown in; second 
stack under rebu.lding. 

Ella furnace, West Middlesex, Pa., 
Pickands, Mather & Co., rebuilt and 
blown in. 

Steel Works. 

Jones & Laughlin Steel Co.—Four 
Talbot continuous furnaces, 250 tons 
daily capacity each, completed, South 
Side plant; four Talbot furnaces build- 
ing at new Aliquippa works. 

Carnegie Steel Co—Four 60-ton 
basic open-hearth furnaces building 
at Homestead works; 12 60-ton basic 
open-hearth furnaces completed at 
Ohio works, Youngstown; 12 60-ton 
basic open-hearth furnaces completed 
at Duquesne works. 

National Tube Co.—Six 60-ton open- 
hearth furnaces completed at Lorain, 
O., works. 

Forged Steel Wheel Co.—Six 60- 
ton open-hearth furnaces under con- 
struction at Butler, Pa. 

West Penn Steel Co.—One 80-ton 
basic open-hearth furnace completed 
at Brackenridge, Pa. 

Page Woven Wire Fence Co.—One 
50-ton basic open-hearth furnace com- 
pleted at Monessen, Pa. 

Sharon Steel Hoop Co.—One 50-ton 
open-hearth furnace building at Shar- 
on, Pa.; will be fired in January. 

Allegheny Steel Co—One _ 50-ton 
open-hearth furnace completed; one 
furnace rebuilt to 50-ton capacity. 

Republic Iron & Steel Co.—Six 60- 
ton ‘basic open-hearth furnaces under 
construction at Lansingville, O., near 
Youngstown. 


Sheet Mills. 


West Penn Steel Co., Brackenridge, 
Pa., three mills completed and in op- 
eration; fourth being added. 

DeForest Sheet & Tin Plate Co., 
Niles, O., new plant of two mills com- 
pleted and in operation. 

Empire Iron & Stee! To., Niles, O., 
two additional mills building. 

Thomas Steel Co., Niles, O., five 
additional mills building, 
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Youngstown Sheet & Tube Co.,, 
Youngstown, O., eight additional mills 
building; will be started in January or 


February. 
Tin Plate Mills. 


McKeesport Tin Plate Co., Port 
Vue, Pa., 10 additional mills being 
installed, making plant capacity of 20 
mills. 

Jones & Laughlin Steel Co., new 
10-mill plant building at Aliquippa, 
Pa.; will be completed in the spring. 

Standard Tin Plate Co., Canonsburg, 
Pa., six mills added, making plant ca- 
pacity of 10 mills. 

Phillips Sheet & Tin Plate Co., 
Wierton, W. Va., eight mills under 
construction; will be completed early 
in the year. Company also operates 
twelve-mill plant at Clarksburg, W. Va. 

DeForest Sheet & Tin Plate Co., 
Niles, O., new plant of four mills 


erected and in operation. 
Tube Works. 


Haselton Steel Tube Co., subsidiary of 
Republic Iron & Steel Co., four-furnace 
plant under construction at Haselton, O., 
will be completed during first quarter. 

Central Tube Co., Pittsburg, mer- 
chant pipe plant installed at Economy, 
Pa, 

National Tube Co., 18 welding fur- 
naces completed at McKeesport 
works; installing two butt-weld fur- 
naces at Lorain, O., works to be com- 
pleted by spring. 

Spang, Chalfant & Co., Inc., three 
welding furnaces rebuilt; another fur- 
nace being rebuilt at Aetna, Pa., 
works. 

A. M. Byers Co., two heating fur- 
naces completed and operating at 
Girard, O., in connection with new 
iron plant of 42 single puddling fur- 


naces. 
Other Finishing Mills. 


Carnegie Steel Co., installing new 


22-inch structural mill at Clairton, 
Pa., plant; equipment installed in 
Edgar Thomson works for manuface 
ture of Slick steel wheel.. 

Forged Steel Wheel Co., subsidiary 
of Standard Steel Car Co., building 
new slabbing mill at Butler, Pa. 

National Tube Co., installing 14-inch 
skelp mill at Lorain, O., plant; will 
be ready for operation in spring. 

Sharon Steel Hoop Co., 14-inch 
breaking down mill installed at Shar- 
on, Pa., plant. 

Jones & Laughlin Steel Co. new 
continuous billet mill and additional 
merchant bar miill installed at South 


w 
wu 


Side works, Pittsburg; billet and sheet 
bar,. wire and wire rod mills ‘build- 
ing at Aliquippa, Pa.; billet and sheet 
bar. mills to be in operation about 
mid-year. 

Republic Iron & Steel Co., bloom- 
ing, billet and sheet bar mills under 
construction at Lansingville, O., near 


Youngstown. 


Projected Construction. 


Carnegie Steel Co.—Additional mer- 
chant mills with eventual capacity of 
60,000 to 65,000 tons monthly, to be 
built near Girard, O.; first unit to 
contain six mills. 

Basic Steel Co.—New open-hearth 
steel works at Niles, O. 


NEW FOUNDRY AT RACINE. 

The Racine Foundry Co., of Racine, 
Wis., has filed articles of incorpora- 
tion. The capital stock is $40,000 
and the incorporators are H. E. 


Graham, R. P. Birdsall and W. C. 


Palmer. The company will make 
automobile castings of iron, brass and 
aluminum a feature. It has com- 


menced operating in the Ehlholm 
property on Tenth street. The former 
Chalmers foundry on Eleventh street 
has been added to the plant. Work 
will be commenced immediately on 
the erection of these buildings: Foun- 
dry, 60 x 125 feet; boiler shop, 30 x 
100 feet; machine shop, 40 x 100 feet. 


NEW STOCK SOLD. 

The new stock of the McCrum-How- 
ell Co., radiators, etc., incorporated 
under the laws of Connecticut, has 
‘been sold, it has been announced. The 
company recently increased its pre- 
ferred and common stock each from 
$600,000 to $1,500,000. The $900,000 ot 
new preferred was sold at $100 and 
each share carried with it a bonus 
of 20 per cent of the common. Both 
classes of stock are to ‘be listed on 
the Chicago stock exchange this month, 
the application now being in the hands of 
the exchange governors. 








BUILDING AN ADDITION. 

The Dayton Brass Foundry, located 
at 916 East Third street, Dayton, O., 
manufacturer of bearing metal for 
street cars and railroads, is erecting 
an addition to its plant which will 
enable it to double its capacity in 
turning out its largely increasing prod- 
uct. 


The Georges Creek Coal & Iron 
Co., Baltimore, has declared the semi- 
annual dividend of $2.50 per share, 
free of taxes, payable after Jan. 4. 
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SPLENDID RECOVERY IN THE CHICAGO DISTRICT 


STORY OF PROGRESS FROM STAGNATION TO GREAT PROSPERITY 


Unparalleled Production and Consumption in the Western 
Territory— Unsettled Conditions Followed by Liberal Buy- 
ing and Great Activity of Blast Furnaces and Mills. 


“Like a giant refreshed with wine,” 


the iron and_ steel business’ has 
arisen from a period of acute depres 
sion to a condition of prosperity and 
splendid achievement unequalled in 
the history. 

At the beginning of the 


effects of over a twelve-month of de- 


world’s commercial 


year, the 
pression were just beginning to wear 
off, the was in a very 
precarious state, little 
showed improvement 
any approach 
hailed 


patient 
every 


and 
symp- 
and 


tom which 


seemed to indicate 


toward convalescence being 


with relief. 

The 
gradual 
months dragged 
thing like normal business conditions 
but the im- 
set in, it 
irresistible. 


process of recovery was a 
first, 


along 


one, at and several 


before any- 


were reached, when 


provement once came with 
an on-rush that 
The history of our commercial life 
1908 1909 is only 
the American 
just fight 
battle and 


was 


was 


in the and 


typical of 


years 
splendid 
begins to 
lost, 
exemplified 


which 
the 

which never 
than in the disastrous experiences of 
Charleston, Galveston and 


spirit 
seems 
better 


when 


Chicage , 


San Francisco. So it has been in 
all panics, and it was particularly 
true of the one which was _ precipi- 
tated in the fall of 1907. After a 
season of unnatural expansion and 
inflation, there came the day of 
settlement, and industrial establish- 
ments found it necessary to come 
to a complete stand-still, until they 
could get their bearings and until 
some of the wreckage of the crash 


had been cleared away. 

The period of inaction, 
was well employed in most instances, 
in putting manufacturing plafts in 
condition to meet the 


however, 


first class 
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heavy demand which the manu/actur 
compelled them 
after a little 
wisdom 
and 


ers’ optimistic spirit 
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That 
was shown in this overhauling 
rehabilitation of plants, has been dem- 
the magnificent 


to believe 


patient waiting. great 


onstrated in recent 


and unprecedented records of pro- 
duction, which were made all over 
the country. 

The exceptional demand for labor 
developed instances of real hardship, 
where industries actually were crip- 


pled by a lack of sufficient men to 
run their plants to full capacity, and 

with the 
phenomenal 


industry 


commensurate 
The 


automobile 


at a_ rate 


business in_ sight. 
the 


productive of 


growth of 
was peculiar condi- 


tions in several lines. Manufacturers 


of automobiles bought enormous quan- 


tities of shafting, tool steel, and 
other forms of steel, and their pur 
chases of high-grade machinery and 
machine tools literally stripped the 


products, until de 


kinds of 


market of these 


livery of many machinery 
became a question of several months. 
Skilled machinists, 


found 


labor, especially 
employment in 
the regular 


found it a 


lucrative 
that 
shops 


such 
automobile 
jobbing machine 
difficult matter to secure employes. 
Long Time Contracts Abolished. 
At the otttset of the improvement 
in trade conditions, 
adopted a 
their 


shops 


manufacturers 


of iron and_ steel con 


policy in sales de- 
partments, and the 
buying; which, in the past, had prov 


than an option, to 


servative 
“long distance” 
en nothing more 
be cancelled by the purchaser at will, 


was done away with, to a great ex 
tent. Contracts running over a long 


period, with’ no sliding-scale arrange- 


ment as to. prices, have become 
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Old Iron Rails 
Re-rolling Rails 


Jan. Feb. Mar. Apr. May. June. 
$19.50 $19.69 $19.69 $19.69 $19.69 $19.69 
17.69 16.75 16.50 16.46 16.21 16.41 
17.29 16.98 16.10 15.55 15.85 15.85 
1.50 1.48 1.40 1.29 1.25 1.30 
1.58 1.$2 1.35 1.00 1.35 1.35 
1.78 1.70 1.48 1.45 1.43 1.46 
1.78 1.71 1.48 1.43 1.45 1.43 
2.85 2.85 2.75 2.75 2.75 2.75 
3.90 3.90 3.80 3.80 3.80 3.80 
1.98 1.98 1.98 2.00 1.63 1.68 
2.16 2.13 2.09 2.13 1.83 1.88 
13.75 13.00 11.56 11.85 12.81 13.69 
14.00 13.38 12.13 12.87 13.50 14.13 
18.88 18.25 16.88 16.15 16.88 17.44 
15.81 15.06 12.81 13.20 14.63 15.50 


rare, and this policy of conservatism 


eventually will work a benefit alike 
to both buyer and seller. During 
the latter months of 1909, -manufact- 
urers, wtih very little trouble, could 
have sold their entire product for 
the coming year, if they had been 


willing to lose sight of the advantage 
of the higher prices 1910 un 
doubtedly will bring, take 
chances on the possibility of cancel 


which 
and to 


lations. 
The 


existed in 


congested conditions which 
the 
of the wave of prosperity, making it 


maintain 


soon mills as a result 


a physical impossibility to 
approximat- 
situation 


deliveries even remotely 


ing promptness, produced a 


which became a_ veritable  harvest- 


warehouses, which 
stocks of 


for the large 
accumulated immense 
and all forms of 
some cases, these store 


time 
had 
bars, shapes iron 
and steel. In 
stocks were the largest in the history 
When 
into full 
mill fell 


consum- 


of the jobbers carrying them. 
the 
swing, 
further 


forward movement got 
from 
behind, 


turn to 


deliveries 
further 


and 
and 
were 
for their more pressing requirements 
This the warehouses 
finally grew to dimensions that 
store, especially of 


ers forced to jobbers 
demand on 
such 
deliveries out of 
structurals, to be cut to length, could 


not be made in a week, or a longer 
time than shipments from mill would 
have required, only two or three 
months earlier in the year. 

Pig Iron Fluctuations. 

The pig iron industry had the 
usual fluctuating experiences, both as 
to prices and product’on. The latter 
reached, in October, a point never 


before approached, and the year closed 


with the furnaces producing at a 
1909. 

July. Aug. Sept. Oct. Nov. Dec 
$19.69 $19.69 $19.69 $19.69 $19.69 $19.69 
16.90 17.38 18.20 1888 19.00 19.00 
16.75 17.60 18:25 19.35 19.23 18.60 
1.35 1.40 1.47 1.50 1.56 1.60 
1.42 1.48 1.56 1.58 1.63 1.68 
1.52 1.59 1.68 1.68 1.78 1.78 
1.50 1.58 1.64 1.68 1.78 1.78 
2.749 2.75 2.75 2.90 2.95 2.95 
3.80 3.80 3.80 3.90 4.00 4.00 
170 1.78 1.78 1.78 1.78 1.81 
1.90 1.98 1.98 1.98 1.98 2.01 
13.30 14.56 15.35 15.81 15.06 14.50 
14.05 14.94 15.80 16.31 15.75 15.50 
17.00 18.44 19.35 20.50 20.25 19.50 
15:55 16.00 17.20 18.00 20.25 17.70 
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very high rate. Prices of foundry 
iron, in the market, at the 
opening of 1909, were almost- as high 
1908, and 
above the low 


first 


Chicago 


highest point in 
about one dollar 
point of that year. 


as the 


During the 
months of last however, it 
that the 
much 


two year, 
previous 
heavier 
requirements, and 
droop- 
March 


became evident 


year’s contracts were 
than the 

the market 
ing, 
were so discouraging, that a number 


melters’ 
became unsettled, 


stagnant. Conditions in 


of furnace interests were inclined 
to shut down their plants. Low 
tide in southern foundry iron prices 
was reached at Chicago in April, 


were made on a 
$10.50 and $11.09, Birming- 
$14.85 and $15.33, 
Northern foundry at Chicago reached 


when a few sales 


basis. of 
ham, or Chicago. 
its low point in May and June, with 


sales at a minimum price of $16.15. 


About the first of April, a buying 
movement was’ inaugurated, when 
sales of 50,000 to 690,000 tons of 
foundry iron were made by the 


Steel Corporation interests, at a price 
around $11.00, Birmingham, for de- 
livery during the latter half of 1909 
first of July, there could be 
about the market’s firm- 


3y the 
no’ doubt 
ness and gain in strength, which con- 


tinued from week to week, until, in 


September, the furnaces assumed a 


very indifferent attitude as to sales, 
and consumers began to grow anxi- 
ous, having at last realized that a 
strong forward movement was_ in 


progress. Early in August, the first 
signs of inconvenience from car short- 
felt, but 


were not 


age began to be serious 


famine conditions reached 
during the remainder of the year, al- 
though the demand for rolling stock 
coke, pig iron, 


well as the 


for the movement of 
and finished 


tremendous 


material, as 


crops, was very heavy. 


Tremendous Production. 


All records of pig iron production 
were left in the background, in Oc- 
tober, when the coke and anthracite 
country were pro- 
over 31,000,000 
November the 
was even larger than 
Sales of pig iron also 
records in 


furnaces of the 
ducing at the rate of 
tons annually, and in 
daily average 
in October. 


outstripped all previous 


that month, and prices for foundry 
irons at Chicago reached their high 
point for the year. Lake Superior 


charcoal iron was held at practically 
the same level throughout the year, 
but in October the makers announced 
an advance of a half-dollar for the 
first quarter, and a dollar a ton for 
the second quarter of 1910, the price 
of $19.50, Chicago, remaining in force 
for the remainder of the year. 
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Consumption of pig iron was main 


tained at a heavy rate during the 


latter half of the year, both by gray 


and malleable iron ‘foundries, and 
this consumption would have’ been 
much greater but for the scarcity of 


labor in foundry plants, especially 


during the months. 
When 


pig iron 


summer 
November was reached, the 
industry was confronted by 
the inevitable condition—consumers’ 
requirements apparently provided for, 
and furnace capacity not entirely so!d 
up. Sales fell off 
month, and the 


south, 


very sharply dur- 


ing that feeling, es- 


pecially in the became weak, 


and a tendency to make concessions 
specula- 
he!d for 


to the market, 


developed. A quantity of 


tive iron, which had been 
time, came on 


efforts of 


a long 
and the holders to. un- 
load 


fe rr spot 


were so insistent, that the price 


iron weakened, and after a 


few weeks of quiet, in which the 
lacked 
first quarter delivery became affected. 
Added to the 


iron, was the effect of a 


market support, the price for 


pressure of the resale 
few furnaces 
orders, on 


blowing in, without any 


their books, which did not help the 
situation. The close of the year 
found southern iron still in a weak 


condition, but most of the northern 


furnaces were making few, if any, 
concessions. 

During the year, a number of fur- 
equip- 
ment, which increased their capacity, 
and all but eight 
Gary blast at the 


end of the year, so that the pig iron 


naces made improvements in 


two of the new 


furnaces w re in 


Chicago 
district was well employed when 1910 


producing capacity of the 


was ushered in 
Crude Steel. 


Billets, at the opening of the year, 
were selling at $26.50 and $28.50, Chi- 


cago, for rolling and forging billets, 


respectively, which price prevailed, 


nominally, until the general lowering 
There are but 


billets in 


of prices in February. 
few makers of the Chicago 


territory, most of whom consume 
their entire product in their own mills, 
the surplus product being sold under 
regular customers. 


long contracts to 


For this there has been no 
billet 
months. 
ning agreement with local mills have 


look to eastern 


reason, 


market in Chicago for several 


Consumers who had no run- 
been compelled to 
mills for their supply of billets, and 
the price has depended largely upon 
the needs of the buyer and the scar- 
city of the steel. 

The 
branch of the 
was the completion and operation of 


year, in this 
business, 


event of the 


local steel 


Steel Co.’s billet mill, at 
illustrated and 
TRADE REVIEW, 
The starting of this mill 


the Indiana 


Gary, Ind., which was 


described in THE IRON 
of Oct. Zh. 
apparently has not relieved the famine 
billet 


he product of the mill has been con- 


in the market in the west, as 
sumed, very largely, in the works of 
the Steel 


companies, 


Corporation’s subsidiary 


within economical reach 


of Gary. 


Iron and Steel Bars. 


Merchant steel pursued a rather life- 
less course for several weeks in the 
new year, but, with the abandoning of 
the price maintenance ‘policy, in Feb- 
an era of lower prices set in, 
1.50c and 1.58c, 


respectively, at 


ruary 
and from base, for 


iron and steel bars, 
prices ran 
This 


low price induced heavy buying, and 


the opening of the year, 


down to 1.25¢ in April and May. 


contracts for large tonnages were 


made, for the rest of the year. Be- 


fore the rush began, or early in April, 
shipments from mill were so prompt 
that jobbers reduced their prices $2.00 
store bus- 


per ton, in order to make 


iness more attractive. 


During the year, several causes con- 
tributed to the expansion of business 
in bar iron and steel; one of these 
was the very heavy increase in re-en- 
construction, calling 


forced concrete 


for a tonnage in twisted bars, which 
in itself has become a very important 
factor in the steel business. From 
this source, the demand certainly will 
increase, as concrete construction be- 
comes more generally introduced. An- 
other influence was the increasing use 
all-steel steel-underframe 


car by the railroads. 


of the ant 
The number of 


1909 


during 


steel cars purchased 
reached a very large total, and the 
steel entering into their fabrication 


amounted ‘to hundreds of thousands of 
tons. A third cause-of increased con- 
sumption of steel was the phenomenal 
increase in the automobile ‘business, 
which made such inroads on the sup- 


ply of shafting that some sizes prac- 


tically were cleaned up. This indus- 
try may be looked upon as a per- 
manent one, and in the future will 


be a large consumer of merchant and 
tool steel, and high grade machinery 
and tools. 

A new 
steel bars and shapes was announced 
under date of Sept. 1 by the Carnegie 
Steel Co. The new card differs from 
the former classification in that the 
extras shown are all net and that the 
list is one-half the extras of the old 
list, the purpose being to quote a 
base price plus net extras. A further 


classification of extras on 
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change is the including in the extras 
for angles, channels and tees, $2 per 
ton over that formerly asked on base 
bars, and $3 a ton differential on 
hexagons.. The net result of the 
change is that extras are advanced 
on 5/16-inch and %-inch rounds, small 
angles and tees, etc., and a reduction 
on hexagons. An itemized list of the 
ehanges was published in Tue Iron 
TrapeE Review of Sept. 16. 


Gary Merchant Mill Starts. 


An important addition to the pro- 
ducing side of the merchant. steel 
business in local territory, was made 
when the first train of rolls—the 18- 
inch in the Indiana Steel Co.’s mer- 
chant mill, at Gary, was started in 
December, the first steel being rolled, 
experimentally, on the 16th. Good 
progress is being made on the other 
mills, and by early spring, the entire 
five trains probably will be rolling 
merchant steel. The axle mill is mak- 
ing satisfactory headway, and will not 
be many months in getting into oper- 
ation. Bar iron production was given 
additional impetus by the starting of 
the Blue Island Car & Equipment 
Co.’s 14-inch and 18-inch mills; the 
same company is putting in a 20inch 
mill. Important additions are being 
made to the equipment of the Inter- 
state Iron & Steel Co.’s plant, at East 
Chicago, where a complete 22-inch bar 
mill is under construction. 


Structural Shapes. 


Structural material followed the 
same course as bars, in the early 
months of the year, sharing in the 
unsettled conditions which led up to 
and followed the declaration of an 
open market, in February, and which 
resulted in the placing of heavy orders 
by jobbers and fabricating plants. The 
year was remarkable for the large 
number of building projects under- 
taken, as well as bridges, track eleva- 
tion and subway construction. Grad- 
ually the market steadied, and the 
mills filled up with orders, so that, 
by early June, there began to be feli 
the first inconvenience from delayed 
deliveries, which condition grew stead- 
ily worse, until, at the end of the 
year, the structural mills found them- 
selves at least six months in arrears 
in getting out orders. 

At the close of the first half of the 
year,—so rapid had been the re- 
covery—contracts for 650,000 tons of 
fabricated material had been placed, 
in a comparatively few weeks, or near- 
ly-one half the annual capacity of the 
fabricating plants, which was, at that 
time, 1,500,000 tons. This condition 
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naturally had a very radical effect on 
prices of fabricated material, which, 
by Aug. 1, had advanced $10 per ton 
over the low’ point of the year. Im- 
portant developments in this depart- 
ment in the Chicago territory were 
the beginning of work on the Ameri- 
can Bridge Co.’s large plant at Gary, 
and the decision of the McClintic- 
Marshall Cnstruction Co. to build a 
plant at Indiana WHarbor, both ot 
which will add very largely to the 
output of structural material in this 
district. 


Plate Business Heavy. 


After the settling process had .ac- 
complished its work, following the 
horizontal reduction in prices, the 
plate market made good recovery and 
large bookings were entered, although 
manufacturers steered a safe course 
in adhering to their conservative pol- 
icy, in this, as in other lines, of con- 
fining sales to near-by delivery, or at 
least to the current year. Some un- 
ceftainty was felt as to the probable 
action of congress on the tariff ques 
tion until that measure finally re- 
ceived the president’s signature. An 
important mile-stone was passed when 
the Illinois Steel Co., about July 1, 
ceased to quote plates on the basis 
of Pittsburg prices plus freight to 
Chicago, and established its quota- 
tions on the basis of Chicago de- 
livery. Local production had a po- 
tential gain when work on the new 


plate mill at Gary was begun. 
Competition in Sheets. 


The local production of sheets is 
not yet large enough to make Chi 
cago a basing point for this com 
modity, and these quotations still are 
based on Pittsburg prices, freight to 
Chicago being added. During the in 
itial months of the year, eastern com- 
petition was severely felt; because 
of the low rates by water to Texas 
common points, enjoyed by eastern 
mills. In common with other prod- 
ucts, a reduction was made in mill 
prices on sheets, amounting to $4 per 
ton. The general improvement in 
business which set in a few weeks 
later, was felt very strongly in this 
line, and purchasing continued to be 
very active for several months, The 
one sheet manufacturer’ in the Chi 
cago district—the Inland Steel Co., 
was encouraged to proceed with its 
program of expansion, and work has 
been progressing on the eight sheet 
mills, two open-hearth furnaces, and 
five galvanizing. pots, all the above 
being additional to the company’s 
previous equipment. Also, changes 
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were made in the blooming and sheet 
bar mill, which resulted in increased 
capacity. An important announce- 
ment was made, last month, by the 
American- Sheet & Tin Plate Co., 
that it would begin, at once, at Gary, 
the expenditure of $4,500,000, for the 
construction of a part of the exten- 
sive plate, jobbing and sheet mills 
announced earlier in the year. 


Rails and Track Supplies. 


Comparatively little beyond routine 
selling of rails and track supplies was 
done in the first half of the year. In 
the middle of August, the Steel Cor- 
poration opened its books for the sale 
of steel rails for 1910, the initial con 
tracts being with the Chicago & 
Northwestern for 60,000 tons, and 
with the Santa Fe for 145,000 tons. 
From that time, the sales were un 
usually heavy, and the local interest 
booked a large proportion of the 
total. Rail joints, spikes, bolts, and 
other track supplies figured very 
largely in the purchases made ‘by 
railroads. The completion and_ start- 
ing up of the Indiana Steel Co.’s 
rail mill at Gary was an event of 
first importance. This mill was_ il- 
lustrated and described in’ THE Iron 
Trapve Review of April 1, 1909. 


Wire Products. 


The history of the local trade in 
wire products for the past year con- 
tains nothing of very great moment. 
The aggressive policy of independent 
wire manufacturers, of booking busi- 
ness at lower prices than those 
named by the leading interest, re- 
sulted, at the beginning of May, in 
a very radical price reduction by the 
latter, of from $7 to $10 per ton, on 
business other than that covered by 
contracts; a slow but only partial 
recovery has since been made. This 
line also suffered from the competi 
tion for Texas business made pos- 
sible for a while, early in the year, 
by the low water rates from eastern 
territory to Texas common points. 


Tubular Products. 


Merchant pipe and_ boiler’ tubes 
never figure very largely in the news 
features of the Chicago market. Chi- 
cago is only. a distributing point, and 
does not participate in the heavier 
business which is done through the 
Pittsburg and other eastern sales 
offices, in the -way of contracts for 
oil and natural gas pipe lines and 


their extensions. Discounts showed 
comparatively slight changes through- 
out the year. Warehouse business, 


in both merchant pipe and boiler tubes, 
was very heavy in 1909. 
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The cast iron pipe trade presented 
no unusual features during the year. 
A very good ‘business was handled 
in the Chicago territory, with gas 
companies and municipalities, lettings 
of contracts by the latter being nu- 
merous and heavy. Prices made some 
advance in sympathy with the rise 
in pig iron, but not in full proportion. 
The year closed with a confident ex- 


pectation of a large business in 1910. 
Old Material. 


The old material market experienced 
a ‘prosperous year, on the whole. 
Dealers in that line had some hard 
knocks about two years ago, when 
they were compelled to sell, if at all, 
at prices which meant heavy losses. 
Since that time they have been less 
eager to make sales and have ac 
cumulated large stocks, evidently de- 
termined to hold them until higher 
prices prevailed. As a result values 
in old materials have steadily ad- 
vanced, week after week, with none 
of the usual temporary recessions, 
until attractive prices were ruling, 
and at these prices dealers were able 
to dispose of their stocks to good ad- 
vantage and to recoup some of the 
losses they previously had suffered. 
The latter part of the year saw a 
somewhat weakened market, as con- 
sumers were well stocked up, and 
buying became very _ perfunctory. 
Prices sagged off somewhat, but no 


bad break occurred. 
New Construction. 


The most important feature in the 
new construction in local plants was, 
of course, the large amount of work 
done at the Gary plant of the Indiana 
Steel Co. Six of.the eight blast fur 
naces were completed,. as well as 
the open-hearth plant; also the rail 
and billet mills. The merchant mill 
and axle mill made good _ progress, 
the 18-inch train of the former being 
put in operation near the close of 
the year. On the plate mill, also, 
considerable work was done, but it 
will be some months before that de» 
partment will be in operation. 

The extensive plant of by-product 
coke ovens of the Koppers type made 
good headway, a large part of the 
foundation work being in at the close 
of the year. 

The American Bridge Co. began op- 
erations on its plant towards the 
close of the year, and the American 
Sheet & Tin Plate Co. announced in 
December that it would at once be- 
gin the expenditure of $4,500,CO0 on 
a portion of its projected plant. 

A number of interests outside of 
the Steel Corporation have bought 
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property in the town of Gary, and 
the first one to begin building opera 
tions probably will be the Pittsburg 
Bolt & Screw Co., which recently de- 
cided to erect a plant in that town. 

The Illinois Steel Co., at its South 
Chicago plant, is building a new 
structural mill, which will not be 
completed before next summer. 

The Interstate Steel Co. at East 
Chicago is erecting a new 22-inch bar 
mill. 

The Blue Island Car & Equipment 
Co, has completed and put in oper- 
ation its 14-inch and 18-inch bar mill, 
and is building a 20-inch mill. 

The Inter-Ocean Steel Co. has 
near completion at Chicago Heights 
a plant for the making of locomotive 
and car wheel tires, and later other 
products probably will be added. 

The Inland Steel Co., Indiana Har- 
bor, has under construction eight 
new sheet mills, five additional gal- 
vanizing pots, and two open-hearth 
furnaces. In addition to the above, 
this company has completed a large 
warehouse for sheets which is one of 
the largest in the country, and has 
made changes in its blooming and 
sheet bar mill which has _ increased 
the capacity of the same. 

The Pullman Co. during the year 
began the erection of a complete 
plant for the building of freight cars, 
which is still in process- of construc- 
tion. 

The Simonds Mfg. Co. added to its 
equipment a two-high 20 x 32-inch 
hot finishing mill. 


Promising Prospects. 


The year 1910 opens with most 
promising prospects for the iron and 
steel business, although at the close 
of last year pig iron, especially the 
southern foundry grades, was in a 
very weak state. The best authori- 
ttes believe that it will take but a 
very few weeks to shake out all the 
weak holders of speculative and other 
re-sale iron, and that an active buying 
movement will set in and bring about 
a re-adjustment of prices on a higher 
plane, which will re-establish the $15, 
Birmingham, price on No. 2 foundry, 
if it does not carry the price beyond 
that point. All classes of finished 
material are in a very strong con- 
dition as the year opens, and nothing 
can be seen at present which possibly 
can prevent a continuance of the 
splendid conditions which prevailed 
during a large part of 1909, unless it 
be that a serious wage dispute should 
arise, in which case, of course, it 1s 
impossible to forecast how badly de- 
moralized the iron and steel business 
might become. Jarring any interrup- 


tion to business from this source, it 
is the fixed and almost unanimous 
expectation among well posted au- 
thorities that the coming year will es- 
tablish new records of production and 
of profits. This applies not only to 
raw material and semi-finished ma- 
terial, but goes all through the line 
and includes machinery, the makers of 
which are counting upon the best 
business in their history during the 


next 12 months. 





CHINESE PIG IRON. 


Efforts Being Made for Importation 
as Ballast for Tea Ships. 

If present plans are successful, ad- 
vantage will be taken of the assured 
high prices of pig iron on the At- 
lantic seaboard during the coming 
year to bring over a round tonnage 
of Chinese pig iron, on which low 
freights can be secured by employing 
it as ballast for tea boats. Recently 
some representative pig iron interests 
have been approached with the sug- 
gestion that they undertake the hand- 
ling of this iron, and it is known 
that in one instance the matter was 
gone into thoroughly, although the 
proposition was finally rejected. It 
will be surprising if the coming year 
does not witness the importation of 
considerable iron from the Hang Yang 
works, where seven or eight moderate 
size blast furnaces are operating. 

The shipment of Chinese iron to 
New York is by no means a new 
thing, though so far the movement has 
been so limited as to make it little 
more than a novelty. During the last 
boom period, one full cargo of this 
iron was brought over and sold on 
favorable terms, finding favor with 
the purchasers. Another cargo was 
started, but was delayed en route and 
finally reached its destination after 
the sharp decline had set in. As a re- 
sult, the bulk of this iron was placed 
in storage and held until the rush of 
buying last fall, when a considerable 
part of it was sold. The remainder is 
still in the warehouse. 

The Chinese iron is of such an an- 
alysis as to adapt it admirably to 
American consumption. Both basic 
and foundry iron is made, both run- 
ning low in phosphorus, generally 
about 0.02, and the average sulphur 
content is about 0.03. .In other par- 
ticulars, it is a desirable iron, but 
local interests are slow to take up 
the handling of it for the reason that 
during the four months required for a 
cargo to reach this coast, radical 
price changes may have occurred in 
the -domestic market, resulting in 


heavy _ losses. 
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There is a tradition in the iron in- 
dustry that it makes for longevity. For 
proof of this one naturally turns to East- 
ern Pennsylvania, where the list of the 
grand old men of iron and steel-making 
who have lived and worked far beyond 
the accustomed bounds of time is indeed 
convincing. 

But even among these pioneers of the 
industry, it has been given to few men 
to witness and participate in its develop- 
ment over such a remarkable span of 
years as to George Brooke, now nearing 
his ninety-second milestone. For practic- 
ally three-quarters of a century—to be 
exact, seventy-three years next April—he 
has planned and guided the upbuilding 
of the varied works at Birdsboro, Pa., for 
most of that period, with his brother, 
in full and active control, and latterly, 
although yielding the management to a 
younger generation, a regular daily visitor 
at the offices and maintaining a complete 
acquaintance with all the more important 
features of the business. 

What these seventy-three years have ac- 
complished in the iron and Steel trade is 
strikingly shown by contrasting the prim- 
itive charcoal stack at Hopewell, supply- 
ing the needs of two small forges, with 
the No. 3 blast furnace, now practically 
rebuilt on the most modern lines and 
operating in connection with the Gayley 
dry air blast, near which is another fur- 
nace, a cutnail factory, with an armfual 
capacity of 250,000 kegs, and a great steel 
foundry. The open-hearth furnaces which 
serve the foundry evidence the progress 
in that direction of steel-making, and the 
shifting of the sources of ore supply— 
first from. the neighboring hills to the 
rich magnetites of the Port Henry dis- 
trict and the deposits of the Lake Su- 
perior ranges and, more recently, in part 
to the trans-Atlantic fields, Spain and 
Sweden, and to the submarine workings 
off Newfoundland—is but another of 
the many interesting developments 
within the business activity of this 
man. 

The Brooke family is one of the old- 
est among the many historic families of 
Eastern Pennsylvania. It was established 
in this country in 1698, when John and 
his wife, Frances Brooke, members of 
the Society of Friends, left Yorkshire, 
England, for the colony which William 
Penn had founded. From that o!'d colon- 
ist himself, John Brooke brought a blan- 
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ket title to 2,500 acres of land -wherever 
it might please his fancy to settle be- 
tween the Susquehanna and Delaware 
rivers, but the parents died soon after 
landing and their sons, James and Mat- 
thew, selected.a tract ef land in what is 
now Montgomery county, Pa. This Mat- 
thew Brooke was the first of three gen- 
erations to bear that name and his grand- 
son was the father of Edward and 
George Brooke. He entered the Colonial 
forces im the Revolution while scarcely 
more than a boy and suffered the hard- 
ships common to the Continental soldiers, 
among them that of being a _ British 
prisoner. Some time after the close of 
the war he left the original home in 
Montgomery county to locate on a farm 
which he purchased at Birdsboro, and for 
almost a century and a quarter the family 
has been identified in a most intimate 
way with the growth and industrial prog- 
ress of that district. 

The Brookes have been iron makers for 
over one hundred years. Matthew Brooke 
was a man of unusual business energy 
and had resided in Berks county onlya 
few years when, with his brother Thomas 
and his brother-in-law, Daniel Buckley, 
he purchased the Hopewell furnace. This 
primitive stack had been built about forty 
years before by William Bird and was 
located some five miles from the village. 
During the years preceding the Revolu- 
tion, this industry had flourished and had 
been extended by an addition of a rolling 
mill, a slitting mill and a nail factory. 
The charcoal requirements of these works 
were considerable and in order to insure 
an ample supply, land warrants for over 
8,000 acres were taken out. In this con- 
nection it is interesting to note that, al- 
though charcoal long since ceased to play 
a part in the manufacturing activities of 
Birdsboro, the bulk of this acreage is still 
included in the Brooke holdings, which 
now aggregate 5,000 acres. 

Soon after the Revolution, William 
Bird failed, as a result of which his prop- 
erties were sold in 1786. A couple of 
years later the forges were leased to 
Captain John Lewis Barde, by whom they 
were operated successfully until 1796, 
when he purchased them, together with 
about 2,200 acres of land. Captain Barde 
was a native of Switzerland, who had 
been educated in England and had come 
to America with the British army sent to 
resist the Spanish operations at Pensa- 
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cola, only to give up his commission and 
become a citizen of the United States, 
after having married the daughter of the 
English governor of West Florida. His 
daughter, Elizabeth, became the wife of 
Matthew Brooke, to whom these forges 
and land holdings passed on his death in 
1799, and these, with the Hopewell fur- 
nace, formed the beginnings of the iron 
manufacturing industries for which Birds- 
boro has long been noted. 

George Brooke was born at Birdsboro 
July 26, 1818. Both he and his brother, 
Edward, were quite young at the time of 
their father’s death, and the iron works 
were leased while their education was be- 
ing completed. On April 1, 1837, when 
Edward had just passed his majority and 
George was almost nineteen, they took 
over the management of the properties, 
which then included two forges, with an 
annual output of about 200 tons. Most 
of this product was disposed of in the 
form of bar iron and saw plates, prin- 
cipally the latter. The process then pre- 
vailing was to treat the pig iron first in 
the “refinery,” thereby converting it into 
anconies, which were a form of bloom 
drawn or hammered down at one end 
into a bar for convenience in handling; 
these anconies were reheated in what was 
known as the “chafery” forge and were 
then hammered into finished shape. 

At the outset the brothers adopted the 
name of E. & G. Brooke, and the bus- 
iness was continued as a firm until after 
the death of Edward Brooke on Christ- 
mas day, 1878, when the various interests 
were incorporated into two companies, 
‘the E. & G. Brooke Iron Co. and the E. 
& G. Brooke Land Co. From the _ be- 
ginning the business was uniformly suc- 
cessful. As it expanded and formed the 
industrial support of a growing commun 
ity, its interests were naturally wide- 
spread, one of the first additions to the 
works being a large flouring mill, which 
was remodelled and enlarged several 
times. 

The growing demands of the iron bus- 
iness early necessitated a furnace of im- 
proved type and in 1846, on the site of 
the old Hampton forge, a small charcoal 





*Other biographical sketches in this series 
are as follows: 1. John Fritz, Feb. 28, 1907; 
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Hearne, July 4, 1907; 4. Hugh Bell, Aug. 8, 
1907; 5 John J. Spearman, Sept. 5, 1907; 6. 
James M. Swank, Jan. 2, 1908; 7. Sir Alfred 
Hickman, Feb. 6, 1908; 8. Powell Stackhouse, 
May 14, 1908; 9. Jos. Sellwood, June 18, 
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furnace was erected. This had the square 
stone stack characteristic of those days 
and was built into the side of a wooded 
hill for convenience in charging. The 
district was of remarkable beauty, and 
one of the most treasured possessions in 
the Brooke home today is a large paint 
ing of this little furnace and its forest 
clad surroundings, by a _ rather well- 
known artist of a half century ago. In 
1852 an anthracite furnace was erected 
and continued in operation for a consid- 
erable term of years. Both these stacks, 
however, were dismantled long ago and 
practically nothing remains today to in- 
dicate their location. 

The two furnaces which formed the 
nucleus of the present plant were built 
within the limits of the borough in 1871 
and 1873, being designated as No.2 and 
No. 3. One of these is still being operated 
somewhat in its original form, though, of 
course, with improvements added from 
time to time, and the other is now being 
practically rebuilt on much more generous 
lines. It will be operated in connection 
with a Gayley dry air blast installation 
recently completed, and will give the 
Brooke furnace interests a total annual 
capacity of about 125,000 tons. Basic 
open-hearth iron is principally manufac- 
tured, with a mixture of anthracite coal 
and coke as fuel, and of late large quan- 
tities of Spanish and other foreign ores 
have been employed, as the proximity of 
3irdsboro to tidewater admits of low de- 
livery charges. The furnace properties 
are managed by Robert E. Brooke, a son 
of Edward Brooke. 

The Birdsboro Nail Works, established 
in 1848, have always constituted one of 
the most important branches of the 
Brooke manufacturing activities. Origin- 
ally the rolling mill was operated by 
water power, but as the plant was ex- 
tended this was supplemented by steam. 
In 1885, to operate on hot metal from 
the No. 2 blast furnace, two small Besse- 
iner converters were installed, yielding 
an annual capacity of 18,000 tons of in- 
gots. Other important improvements 
made from time to time have increased 
the semi-finished capacity of the works 
to 16,500 tons of skelp and muck bar per 
year, while the cut nail machines can 
turn out as much as 250,000 kegs an- 
nually. 

The Brooke foundry operations, car- 
ried on under the name of the Birdsboro 
Steel Foundry & Machine Co., are the 
outgrowth of what was known as the 
Diamond Drill & Machine Co., a small 
concern manufacturing diamond drills at 
Pottsville. About 1885 this plant was re- 
moved to Birdsboro and located in the 
old buildings of the Birdsboro Iron Foun- 
dry Co., which had been idle since their 
purchase by E. & G. Brooke some fifteen 
years before. At first only an iron foun- 
dry and machine shop business was con- 
ducted, but in 1901-3 the steel foundry 
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was added, two acid open-hearth furnaces 
being installed, one 20-gross ton and the 
other 25, and shortly thereafter the pres- 
ent name was adopted. This plant has 
an annual capacity of 12,500 tons in its 
iron foundry and 25,000 tons in the steel 
department; it is equipped for handling 
the largest classes of castings and has 
specialized on bridge, marine and_ loco- 
motive work, special machinery and roll- 
ing mill equipment. George - Brooke is 
president of this company, the other of 
ficers being: Robert E. Brooke, vice 
president; D. Owen Brooke, secretary and 
treasurer; and Leon E. Thomas, man- 


ager. 


f the furnaces 


The ore requirements <¢ 
at Birdsboro come principally from the 
French Creek, Warwick and Jones mines, 
located some ten or fifteen miles south 
and reached by the Wilmington & North 
ern railroad. These properties were ac- 
quired many years ago, and George 
Brooke is a director of the connecting 
railway. From 1864 to 1887 the firm was 
interested, as sole owners, in the William 
Penn colliery near Shenandoah, Pa. 
This property, still one of the important 
producers in that coal district, was sold 
to Pennsylvania railroad interests over 
twenty vears ago. The system of water 
supply employed by the borough was in 
stalled by the E. & G. Brooke Iron Co., 
and later was incorporated into the 
Birdsboro Water Co. On the lands of 
the iron company two miles south of the 
town large reservoirs have been con- 
structed, assuring an ample supply of 
pure water and yielding a pressure suf 
ficient for thorough fire protection. 

As the Brooke. manufacturing indus 
tries have long constituted practically the 
only source of support for the commun 
itv, the problem of housing their em 
ployes has been one of importance and 
about 250 houses are now owned by the 
company. In the Hay Creek valley, near 
its junction with the Schuylkill, is a little 
group of houses rejoicing in the settle- 
ment name of “Texas,” commemorating 
the fact that the Texan war was current 
at the time of their building. Similarly, 
another community nearby is_ termed 
“Mexico,” for the reason that it was con- 
structed during the Mexican war days. A 
natural interest in the welfare of the 
borough early led the brothers into an 
active participation in its public affairs. 
Edward Brooke was elected the first 
burgess of Birdsboro. George Brooke 
was for many years president of the town 
council, a member of the borough school 
board and a director of the library main- 
tained by the St. Michael’s Episcopal 
Church. Almost from its establishment 
he has been a vestryman of this church, 
which had its beginning as a mission. A 
large auditorium, known as Brooke Hall, 
is located in the property erected about 
1876 to accommodate the store which the 
firm had opened originally in the old man- 
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sion house at the time they acquired the 
business. On every: hand there are evi- 
dences, in the numerous advantages en- 
joyed by the borough, of the generous 
public spirit which has actuated the 
Brookes to give freely of both their en- 
ergies and means for the material 1im- 
provement of the community. Of George 
Brooke some one has said that his many 
years “have been filled with varying ex- 
periences, but withal have been flavored 
with a due measure of sunshine, the 
brightest ray of which to him must be the 
reverence and affection of his townspeo- 
ple, which is almost filial.” 

Mr. Brooke is not now an officer of 
the E. & G. Brooke Iron Co. A son, 
Edward, is president, and his other son, 
George Jr., is secretary; with Robert E. 
Brooke, treasurer. He continues, how- 
ever, as president of the foundry com- 
pany, and his outside interests are num- 
erous. He is president of two financial 
institutions at Reading, the First National 
Bank and the Pennsylvania Trust Co., in 
the organization of both of which he had 
an important part. He was also one of 
the founders of the First National Bank 
of Birdsboro, of which he was president 
until succeeded by his son, Edward; 
while George Brooke Jr. now gives large- 
ly of his time to the banking interests at 
Reading. Mr. Brooke has membership in 
the Union League and Mariufacturers’ 
Clubs at Philadelphia, having a city res- 
idence and sometimes spending a few 
winter months there; also in the Society 
of Colonial Wars and in the Sons of the 
American Revolution. 

Near the crest of a hill overlooking 
Birdsboro and the Schuylkill Valley for 
several miles the George Brooke home is 
located. For many years early in the cen- 
tury the family occupied the old mansion 
house built in 1751 by William Bird, a 
substantial colonial residence, the lawn of 
which stretched down to the Schuylkill 
river, with a grove nearby which at one 
time served as a deer park. The build- 
ing of the Schuylkill canal, however, 
robbed this location of its charm and a 
special residence was erected near the 
lower forge, but eventually this yielded 
to the growing demands of the works and 
it was torn down, about thirty years ago, 
to make room for the extension of the 
rolling mill. The result was the building 
of the present home, a magnificent stone 
structure, the porches of which command 
an exceptional view of the borough and 
its cluster of industries below and beyond 
of wide stretches of the picturesque coun- 
try for which Berks county is noted. . At 
one side is an abrupt descent to Hay 
Creek ‘valley; across it one sees the 
wooded hills beyond which were located 
the two furnaces, long since dismantled. 
Leading up to the house are wide drive- 
ways, winding among great forest trees, 
the whole forming, in fact, a park-like 
expanse of surpassing beauty, about 
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which are scattered the homes of others 
of the Brooke family. From this view- 
point George Brooke can look down upon 
the scene of over seventy years’ labor, 
with a group of thriving manufacturers 
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and a prosperous, contented community to 
attest the success of his life work. But 
in another sense his outlook is vastly 
broader, for it can bring before him the 
quick succession of changes marking the 
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progress of a great industry, onward from 
the days when the crude charcoal fur- 
nace represented the limit of advance in 
iron-making and the best of finishing 
equipment was the water-driven forge. 


CINCINNATI MARKET DURING THE PAST YEAR 


Ups and Downs of Southern and Ironton Irons—Ample 
Supply of Spot Iron at All Times—Scarcity of Low 
Grades — Year Ends With Easy Conditions for Buyers 


The range of prices on southern iron 
during 1909 was from $11.00 Birming- 
ham to $15.00, and on northern iron in 
the Ironton district from $14.00 at fur- 
nace to $17.50. 

In the years 1908 and 1909, the Janu- 
ary market was $13.00 Birmingham for 
southern iron, and in both these years 
the price declined to $11.00 in May. In 
both years, the buying began at that 
figure and in June the price advanced 
to $12.00, 
the market two years in succession in 
the first half of the year is somewhat 


3irmingham. The action of 


suggestive from two points of view, 
the first being that it may be reason- 
able to assume that $11.00 Birmingham 
might be regarded as a minimum price 
under adverse conditions for southern 
iron and a figure which buyers would 
regard as a safe investment basis. The 
second suggestive thought is as to the 
action of the market under the present 
circumstances, there being a liberal ton- 
nage in sight, buyers’ yards well filled 
and consumers largely covered for the 
first quarter of 1910. 

The following tables show in what 
months the buying for 1909 delivery 
was done and the prices at which most 
of the delivered on 


contracts in each quarter of the year: 


purchases -were 


Buying for. 


First 


quarter, 1909 
Second quarter, 1909 April, 1909 
Third quarter, 1909 April, May, 1909 
Fourth quarter, 1909 April to Aug., 1909 


First quarter, 


Deliveries on 


Orders placed during. 


Sept., Oct., Nov., 1908 


1910 Aug. and Sept., 1909 


Southern Birmingham. 


By JosepH D. Morten. 


at any time during the year 1909 and 
transportation has been prompt at. all 
times. 

The past two years have shown a not- 
able scarcity of low grade irons, which 
is accounted for by the tendency of fur- 
nace men to sell the low grades on an 
analysis basis instead of by fracture 
and the constant demand for low grades 
by cast-iron pipe makers. There has 
also been more careful operation of the 
furnaces and a smaller production of 
low grades. 

The course of the market in 1909 was 
steadily January to 
April and gradually upward from May 


downward from 
to October and the year closes with 
prices declining. 

The year 1909 began with the market 
quiet and southern iron quoted at $13.00 
sirmingham, Consumers were receiving 
iron on contracts costing from $12.50 
to $13.00 
having been made in September, Octo- 
ber and November of 1908. Consump- 
light, and there was but 
little interest in forward commitments. 


Birmingham, the contracts 


tion was 


In February there was a tendency to 
hold up shipments, the market became 
dull and weak with prices 50 cents per 
ton lower. During the latter part of 
February, the open market on steel 


een : fee aoa 
Southern Birmingham. Northern Ironton. 
; eed foe * 


$12.50 to $13.00 $15.00 to $15.50 
11.00 to 11.50 14.00 


11.00 to 11.50 14.00 to 14.50 
11.00 to 12.50 14.00 to 14.50 
13.50 to 15.00 15.50 to 17.00 
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Northern Ironton. 


contracts during— 
First quarter of 1909 

Second quarter of 1909 
Third quarter of 1909 
Fourth quarter of 1909 





$12.50 to $13.00 $15.00 to $15.50 
11.00 to 11.50 14.00 

11.00 to 11.50 14.00 to 14.50 

11.00 to 12.50 14.00 to 15.00 

tS aa 4 

products was declared and the situation 


became more unsettled and easier. 








A feature of the year 1909 was the 
ample supply of prompt shipment iron 
throughout the year. At the time of the In March the southern market declined 
September advance, the conditions were to $11.50 Birmingham with northern 
compared in the trade with the boom iron in the Ironton district down to 
period of 1907. The present situation $14.00, with buyers having enough iron 
comparison that the coming to them to carry them through 
the first half of the year. Trade senti- 
ment was to the effect that prices 
would have to reach an investment basis 


suggests in the 
1907 prices were due largely to inade- 
facilities for the 
There 


transportation 


quate 
movement of pig iron and coke. 
has been no scarcity of prompt iron 


to encourage buying. 


In April, $11.00 Birmingham became 


established with buyers showing con- 
siderable interest and furnaces opened 
their books on the basis of $11.00 Birm- 
deliveries extending over 
Southern 
furnace stocks were estimated to be 
110,000 tons of foundry iron and 35,000 


tons of basic, exclusive of the stocks 


ingham for 
the remainder of the year. 


at Virginia furnaces. The buying was 


heavy all through this month, and 
there was a tendency on the part of 
prices on 


the furnaces to advance 


third and fourth quarter business. 

In May, while spot iron remained at 
$11.00 
vanced to $11.50 with 
asking $12.00 for the fourth quarter. 
In the Ironton district, $14.00 at fur- 
nace was the ruling price for all de- 
Toward the latter part of the 


sirmingham, last half prices ad- 


some furnaces 


liveries. 
ruled firmer on 
$14.50 established 
by the close of the month. The melt 


month, the market 


northern iron, with 


up to this time was rather light and 
consumers began to hold up shipments. 
Tariff legislation was under discussion 
and general business was disturbed 
pending a settlement of the questions 
involved. 

In June, there was more inquiry from 
consumers, spot iron advanced to $11.50 
3irmingham and there was improvement 
in the melt. A liberal tonnage was in 
sight for third 
the continued scattered buying and gen- 


quarter delivery, but 
eral improvement in conditions gave the 


furnaces confidence and prices were 


maintained, 


Good Demand in July. 


The month of July began with a good 
demand from all sources. Melters were 
in the market for their last half of 
the year requirements; and_ brokers, 
dealers, commission houses and_ inves- 
tors were placing orders, at from $11.50 
to $12.00 This heavy de- 
resulted in 
prices, so that by the 
month prompt shipment iron was quot- 
$12.50 and fourth quarter at 


sirmingham. 


mand rapid advance in 


close of the 


able at 
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Northern iron re- 


Ironton 


$13.00 Birmingham. 

mained at $14.50 at 
which made the northern product rela- 
this 


furnace, 


consumers in 
but 


furnaces advanced prices late 


tively cheaper to 


territory than southern iron, the 
northern 
in the month to $15.00 for fourth quar- 
ter, 


in evidence 


A speculative sentiment was strongly 


and consumers wanted. to 


cover as far ahead as_ possible. 
During August there was continued 
scattered buying, new furnaces were 
going into blast, speculative iron was 
coming out with the new furnaces and 
speculative holders making the _ best 
price on, spot iron. Most Southern fur- 


naces were refusing to open their books 
for the first 1910, 
a little southern iron was sold at $13.50 


quarter of although 


for these deliveries. Northern iron 
advanced to $15.00 for 1909 delivery 
and $15.50 at furnace for first half of 
1910. Consumption was increasing, ship- 
ments were good, and the furnaces were 
cautious about taking 1910 business. 
some southern stacks refusing to open 


their books. 
Furnaces Independent. 


The month of September began with 
furnaces having enough’ orders on their 
books firm in 


their 


to be independent and 


views, while consumers were get- 


ting cheap iron on contracts and were 


fairly well covered through the year. 


A large tonnage of northern iron was 
for first half delivery at 
Ironton and furnaces 
prices to $16.50. 


placed in the latter part of the month 


sold $15.50 


advanced their 


Heavy tonnages were 


and the continued inquiry and demand 


stimulated southern producers to 
prices up to $14.50 
$15.00 


remainder of 


put 
spot Birmingham 
deliveries 
This 


the 


for 
the 
proved to 


and to demand 
the 


advance 


over year. 

establish 
We 
report in 


rapid 
highest prices of the year. 
the Cincinnati market 
issue of Sept. 30 of 
Review in 
the 
that prices were under a 


quote 
from 
the 
TRADE 
quickly 


THe Tron 


order to show how 


trade seemed to recognize 
strain: 

At the advanced prices, melters are 
less eager to purchase and show some 
hesitancy, but the situation has not 
yet been tested, as the higher quota- 


tions have been too recently made 
to furnish opportunity of judging 
how they will be received by the 


buyers. The sentiment here is grow- 
ing that foundry iron is perhaps un- 


duly influenced by the steel making 
iron market. It is being freely ex- 


ploited that visible stocks of pig iron 
amount to about 1,000,000 tons, most 
ly foundry grades, and that a large 


number. of consumers have covered 
for the remainder of the year and 
first quarter of 1910. In the trade, 


the question as to whether top prices 
have been reached on this advance 
is under discussion. 


THE IRON TRADE REVIEW 


Buying Decreases. 


In October, buying and inquiry sub- 
sided. Northern 
$17.50 for 


northern continuing at $17.00 at furnace. 


iron was advanced to 


first half delivery with spot 


There were heavy transactions in basic, 


but there was little doing in foundry 
iron. One of the large southern pro- 
ducers opened its order books for the 


entire first half of 1910 at $15.00 Birm- 


ingham, without attracting orders. 


In November, it developed that buyers 
high to 


regarded the market as_ too 


justify investment in forward delivery. 
Speculative holders of cheap iron at- 
tempted to realize on their holdings. 
Considerable free tonnage of southern 


iron came on the market. Furnaces 
were demanding shipping instructions on 
contracts, and the market weakened. 


At this time an interview with the presi- 
dent of one of the large southern fur- 


naces was published in which he was 
quoted as intimating that prices would 
likely recede to $14.00, 
the 


southern 


sirmingham. 
market continued 


declined to 


In December 
dull 
$14.00, Birmingham, for 
either the first half of 
prompt shipment. Speculative iron was 
pressing on the market the 
holidays close at hand, consumers well 


and iron 
delivery in 
next year or 


and with 


covered and generally heavily supplied 
with iron on their yards, the market 
dragged, with prices weakening under 


sharp competition on the part of sellers 
the little 
The proportion of southern iron con- 
the south last 
year to have been 61 the 
southern production and so far as can 


to secure tonnage wanted. 


sumed in was estimated 


per cent of 
be ascertained this figure practically rep- 
resents the proportion of the southern 
production consumed in the south during 
1909, 

New Year. 


Outlcok for 


The year 1910 begins with consumption 


at what may be regarded as nearly a 
maximum of melter’s ability to use pig 
iron in this territory, which was the con- 
dition of the melt during the boom period 
of 1907. 


number of foundry iron furnaces, which 


There are, however, a smaller 


supply this territory, in blast and making 
foundry iron than during 1907. The sup- 
ply and demand situation will likely be 
the first 1910, as, 
reasonably transportation, 


tested in quarter of 
with 


the ability or inability of the furnaces to 


prompt 


satisfy melters’ requirements will prob- 
ably be defined. 

The of the the first 
quarter will naturally influence prices for 


action market in 
melters’ 
requirements are easily filled without ab- 
sorbing the furnace production and low- 


the remainder of the year. If 


er prices result, forward deliveries will 
probably be obtainable at lower prices 


than now prevail. If, however, the fur- 
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nace output be fully absorbed, a higher 
scale of prices may be expected. In this 
connection, it should be borne in mind 
that the present rate of production is en- 
couraged and has been developed by ad- 
vancing and should the market 
decline the high rate of production could 
not well be maintained. These sugges- 
tions imply that the first quarter of the 
year promises to be an interesting period 
for observers of the pig iron situation. 


prices, 


PRICES OF SOUTHERN IRON 


(SPOT) 
FOR 1909, 





Southern 





No. 2 foundry, Gray 
Birming- Forge, 
Date, 1909 ham, Cincinnati, 

January average .......... $13.00 $14.75 
February average ......... 12.70 14.62 
Martel average. 5... céssaces 11.75 13.50 
AGU GROVER WOH. 6 io ct ak 11.00 13.25 
MA AUOTORE i) ooo sidivivec 11.00 13.31 
i ae ee 11.31 13.50 
July SUCRE id i v0 3 bean 12.30 13.95 
August average ........... 13.00 14.62 
September average ....... 14.00 15.25 
October average .......... 14.50 16.62 
November average ........ 14.50 16.75 
December average ........ 14.00 16.75 


REBUILDING RAPIDLY. 


The Jewett Car Co., Newark, O., 
car builder, advises respecting its re- 
cent fire that while it lost its wood 
machine shop and one lumber shed, 


press reports of the fire were greatly 
exaggerated. 30th =buildings were 
fully covered by insurance. Work of 
replacing the machine shop has been 
started, and the company has practi- 
cally closed for all of its wood work- 
ing machines, which will be motor 
Work at the plant was not 
interfered with in any way, temporary 
machines having been installed, and it 
is now getting out its work with al- 
most the same capacity as before the 
fire. When the new construction has 
been completed, it being hurried along 
as rapidly as possible, the company’s 
capacity will be more than doubled. 


driven. 





The Allen Engineering Co., organ- 
ized with a capital of $40,000 by a 
number of Memphis, 
ors, including Thomas H. Allen, N. 
Hill Martin, J. A. Omberg Jr., H. L. 
and G. D. Raine Jr., has 
secured a site at Leewood station, near 
Memphis, for the plant. 


Tenn., invest- 


Alexander 


The company 


will engage in general engineering 
and steel construction as well as 
foundry work. The construction of 


the proposed works will be begun the 
first of the year with the expectation 
of its being in shape to operate with- 
in three months. 

The Ohio Malleable Iron Co., Co- 
lumbus, O., now a part of the Jeffrey 
Mfg. Co., of that city, is construct- 
ing a building 160x400 feet, of steel 
and corrugated iron. The foundation 
has been put in and construction will 
proceed rapidly. 





—— 
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IMPROVEMENT COMES SLOWLY ON THE 


PACIFIC COAST 


Low Tariff Drives American Pig Iron From the Market— 
Improvement in Manufacture of Coke— 
Interesting Contest of Iron and Steel Bars—Prosperity 
Established and Outlook for New Year Encouraging. 


Important 


Prices of iron and _ steel products 
in Seattle in December, 1909, com 
pared with the prices prevailing in 
January show the following net 
ehanges: English spot pig iron is 
$2.00 lower; English pig iron to ar- 
rive in three months is unchanged; 
English pig iron to arrive in six 
months is 50 cents higher; southern 
No. 2, domestic, is $1.70 lower; coke 
prices are practically unchanged; com- 
mon iron bars are 5 cents per 100 
pounds lower and soft steel ‘bars are 
5 cents higher; old material is $1.50 
per net ton higher. 

In view of the well known, marked 
improvement in general business con- 
ditions, these prices seem very pe- 
culiar, since in a number. of instances 
actual declines are recorded and in 
others the advances are only very 
moderate. Nothing could better il- 
lustrate the influenec of the isolated po- 
sition of the Pacific coast on local 
prices, and the effect of purely artificial 
and temporary circumstances on_ the 
market quotations. 

For instance, in the case of English 
spot pig iron, the high prices in Jan- 
uary were due to abnormally low 
stocks in the hands of the local job- 
bers and foundrymen, produced by the 
failure of several ships loaded with 
iron to arrive until long after their 
scheduled time. The effects of this 
stringency were not worn off until 
May, when spot quotations for im- 
ported iron began to crumble. The 
reduction of the duty on pig iron 
caused further scaling down in price 
until the low point for the year was 
reached in September. Improved bus 
iness conditions have since operated 
to raise the price and the present 
quotations reflect with fair accuracy 


(In each case minimum prices are given. Pig iron is quoted in 


Material. 
Pig Iron: 


ee ET eee Ce re EEE TEeL 
English No. 1 to arrive—3 months......... 
English No. 1 to arrive—6 months......... 
omieare Ne. 2, GOUCOtIC <.oicnc ssi icieiis ccce 


Coke: 


Eg aa Es a ee re 


European coke, future delivery ......... 
Bars: 
RD EMOONS DAIB i 6 6 scd cibls.cdn's xalele-s oe 


es 0 sae wb nis p was aice © » ok 


Old Material: 


ae OTe ee ne ree 


By H. Core Estep 


actual values, uninfluenced by artificial 
circumstances. 

Imported iron sold to arrive at fu- 
ture dates reflected in a general way 
the conditions ruling the spot quota- 
tions. The midyear low prices were 
the result of the tariff reductions and 
the hesitancy on the part of buyers, 
caused by the slowness of the Pacific 
coast in responding to improved ‘bus- 
iness conditions. The increases rec 
orded in the past three months were 
effected by the long delayed business 
revival, coupled with rising prices in 
the English market. 

Domestic pig iron from Alabama 
enjoyed a short season of prosperity 
on the north Pacific coast during the 
late spring and early summer. The 
causes operating in this instance were 
partly artificial and partly sentimental. 
Early in April, a reduction of $3.20 
per ton in the freight rate on pig iron 
from Birmingham, Ala., to Pacific 
coast terminals was announced to be 
pending. The new rate, which finally 
went into effect May 25, amounted 
to $10.40 per ton and placed American 
iron for a short time on a par with 
the imported European product. At 
about the same time, the buyers in 
the northwest were experiencing a 
wave of sentiment against foreign 
irons produced by real or fancied im- 
proper treatment at the hands of the 
brokers and by a general feeling that 
the foreign materials were held at too 
high a price. Considerable buying of 
southern iron, therefore,’ set in and 
continued until late in the summer. 
The tariff reduction on imported stock 
and rising prices in the Birmingham 
market soon operated to effectually 
check any further buying of domestic 
iron. The year closes with American 





MONTHLY PRICES, SEATTLE DELIVERY, 1909. 


gross tons, coke and old material in net tons, and bars in hundred-weights.) 


Jan. Feb. Mar. Apr. May. June. 
. $26.00 . $26.00 $26.00 $26.00 ¢$ 


25.00 $24.00 
. 24.00 24.00 24.00 22.00 22 
? 


.00 23.00 


. 24.00 23.00 23.00 22.00 2.00 22.00 
426.70 26.70 26.50 23.00 22.00 22.00 
, 7.20 7.20 7.20 7.20 7.20 7.20 
10.00 11.00 11.00 12.00 12.00 12.00 

2 25 2.20 2.20 2.25 2.20 2.20 

: 2.35 2.35 2.35 2.35 2.35 yA 
7.50 


17.00 17.00 17.00 17.50 17.50 1 


pig iron practically shut out of the 
north Pacific coast market. 


Improvement in Coke. 


Local Wilkeson foundry coke has 
maintained an absolute uniformity in 
price throughout the year and foreign 
coke has fluctuated only slightly in 
response to vagaries of the sailing 
ship charter market. 

The most important development of 
the year in the local coke market was 
the building of a new washing plant 
of 600 tons daily capacity by the 
Wilkeson Coal & Coke Co. This plant 
is now practically ready for operation 
and its construction marks a long 
step forward toward the production 
of a better grade of foundry coke on 
the Pacific coast. The existence of 
these improved facilities will enable 
the operating company to put a coke 
on the market running less than 12 
per cent ash in contrast to the pres 
ent product, which averages 16 per 
cent ash. This effort to supply a bet- 
ter grade of fuel is only one of a 
number of instances pointing to a 
growing respect for quality among the 
iron and steel interests of the Pacific 
coast, a characteristic which has been 
noticeably lacking in days gone by. 


Iron vs. Steel Bars. 


In the merchant iron market, the 
year 1909 marks the conclusion of a 
long and bitter fight to establish soft 
steel bars permanently on the Pacific 
coast and at a definite increase over 
the price charged for common iron. 
This fight has ‘been waged by San 
Francisco interests. Soft steel is now 
not only firmly established in the lo- 
cal market, but a 20-cent differential 
in its favor is strictly maintained over 


July. Aug. Sept. Oct. Nov. Dec. 


$24.00 $24.00 $23.00 $23.50 $24.00 $24.00 
23.00 23.50 22.50 23.50 24.00 24.00 
21.50 21.50 21.50 22.00 24.50 24.50 
22.00 23.00 23.60 24.00 25.00 25.00 


7.20 7.20 7.20 7.20 7.20 7.20 
2 11.50 10.50 


12.50 12.50 12.50 11.50 
2.10 2.05 2.00 2.00 2.10 2.20 
2.20 2.20 2.20 2.25 2.30 2.40 


17.50 19.00 19.00 19.00 19.00 18.50 
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common iron. [The present price of 
2.20 for iron and $2.40 for steel is 
general throughout the Pacific coast. 
Importations of bars were steady 


the first nine months of 
the year. and increased heavily during 
the last 


were landed at 


throughout 


quarter. Some shipments 


exceptionally low 


prices, as little as $1.70 being quoted 


ex ship Seattle. The new year opens 
with ‘prices firmly maintained and 
prospects for larger importations of 
foreign material during 1910 than 


ever before. 

In the foregoing, but little has been 
said about the demand for the various 
products or the business 
transacted in the different lines. This 
is because influences entirely divorced 


volume of 


from the laws of supply and demand 
were operating on the prices of Pac- 
ific coast iron and steel products dur- 
ing the year, and it seemed expedient 


to explain these causes clearly with- 
out reference to general market con- 
ditions. 

Slow Improvement in . Trade. 


The evident general 
tion of greatly increased activity dur- 
ing 1909, which was noticeable at the 


the 


very expecta- 


commencement of new year, was 
not fully realized on the Pacific coast. 
Taking the year as a whole, the bus- 
iness done in the iron and stee! trade 
did not exceed by more than 15 
that of 1908... It is 
that the activity 
been almost entirely 
the last quarter. The first nine months 
of the The 


return of prosperity in the far west 


per 
cent significant 


also renewed has 


concentrated in 
year were very quiet. 
was very tardy. This was partly due 
to the fact that the 
to feel the depression 


slow also to 


west was slow 


and naturally 
the 


were 


respond to revival. 


Furthermore conditions not ripe 
for an early resumption on the Pac- 
ific coast. 
It is a characteristic of business 
on the coast that it is practically all 
capital and 
meagre 


the 


conducted on insufficient 


in’ some instances on very 


This is a result of 
the 
surprisingly 


very 
also of 


capital. 


newness of country and 
development. 


large 


its rapid 
This 


amounts of capital and prevents the 


development requires 


west from creating any large surplus 


of its own. The effects of this 
hand to mouth condition are visible 
throughout the entire business fabric. 


A very cautious and hesitant resump- 
tion after a serious depression is only 


a natural consequence. 

The demand for the various iron 
and steel products during the first 
half was only moderate. The ex- 
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pectation of a better demand, how- 
ever, helped to sustain prices until 
well into May. Buyers still held off, 
and the declaration of an open mar 
ket in the east late in February 
caused considerable uneasiness during 
the second quarter 


As: 2 


months 


consequence, the summer 


dullness, con 


The 


foundry melt fell off and the demand 


were marked by 


servatism and general low prices 
for structural products decreased. The 
sheet and tin plate business alone ex 
hibited activity. 


} 


Gygadually in the fall, as conditions 


in the east ‘became rapidly better and 


the Pacific coast finally accumulated 
sufficient capital to resume activity on 
a large scale, the market began to 


assume signs of life. In October con 


sumers at last became thoroughly 
aroused and buying began in earnest. 
Spot pig iron advanced $1.00 a ton; 


iron bars advanced from $2.10 to $2.20 
per 100 pounds and 
$2.20 to $2.40 The 
grew apace and prices jumped, finally 
22 when 3.30c 


blue 


steel bars from 


trade in sheets 
reaching a halt on Nov 
for No. 12 
No. 12 galvanized 
switchmen’s strike on 


was quoted annealed 
and 4.00c 


The 


ror 


the 


northwestern railroads and disastrous 
floods in western Washington caused 
a considerable lessening in the _ bus- 


that 
October and No- 
most active 


iness transacted in December, so 


in the final summary 


vember will appear as the 


months of the year on che Pacific 
coast. 

Important Announcements. 
Two announcements, far reaching 


in importance to the iron trade of the 


far west, were made public during the 
year, one coming in January and the 
other in November. The first an- 
nouncement was that of the success- 
ful organization of the Irondale Steel 
Co., which carried with it the in- 


auguration of the first serious attempt 


to manufacture iron and steel prod 
ucts on the Pacific coast. Later in 
the year, the Irondale Steel Co. was 
reorganized under the title of the 
Western Steel Corporation and _ the 
capitalization was increased to $40,- 
000,000. Work on the construction of 
the new plant at Irondale, near Port 
Townsend, Wash., has _ proceeded 
steadily during the year, although 


progress has not been as rapid as was 
however, to 
the 
the 


Pac- 


expected. It is hoped, 
blow in the about 
first of the roll 
first steel ever produced on the 
March. 

In November, the 
ment of the perfection of an agree- 


blast furnace 


new year and to 


ific coast sometime in 


came announce- 
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ment among the structural steel fab- 
ricators of the entire Pacific coast to 
use as much foreign material here- 
after as physically possible. This de- 


effort to 
railroads to 


cision was reached in an 


force the transcontinental 


revise their freight rates on structural 


materials. If it is effective for any 
length of time, it will have a_pro- 
found impression on the structural 


steel business of the Pacific coast and 
will enormously increase the importa- 
The 
per cent 
erected on Pacific 
the degree to 
which this agreement, if effective, will 
affect the 
structural 
The year is 
effects of 
have been finally cleared away. 
latter months of 1909 excel- 
The lull is 
generally considered to be temporary. 
The iron and the 
Pacific coast seems destined to enjoy 


tion of foreign materials. local 


fabricators control about 65 


of the tonnage the 


coast, which indicates 


market for 


steel 


Pacific coast 
bars. 
The 
depression 
The 


materials and 


new promising. 


evil the late 
mede an 


lent record. December 


steel business of 
its full measure of prosperity during 
1910. 


CORLISS COMPANY WILL BUILD 
STEEL AUTOMOBILES. 


The Motor Co., of Corliss, 
Racine county, Wis., incorporated re- 
cently with a capitalization of $1.000,- 
GOO, has purchased ten acres of land 
adjoining the ‘holdings of the Wis- 
Engine Co., also of Corliss, 
and work will begin in 30 days on sev- 
eral factory buildings. The 
company will build a six-cylinder auto- 
mobile, entirely of steel, but weighing 


Corliss 


consin 


modern 


1,000 pounds less than any car of 
similar power, and will be listed at 
$3,000. 


It is understood that the owners of 
the Wisconsin Engine Co. are backing 
the reported 
some time ago that a syndicate com- 
posed of these men had purchased the 


new concern. It was 


Owen-Thomas Motor ‘Car Co., of 
Janesville, Wis., which leads to the 
belief that the Corliss Motor Co. is 


the Janesville 
concern and will build the six-cylinder 
automobile designed by Owen Thomas 


virtually a successor to 


and corresponding in all particulars 
thus far announced with the Corliss 
product. 


The Progressive Foundry Mfg. Co., 
of Racine, Wis., has been chartered. 
The capital stock is $10,000, and the 
incorporators include W. J. Koster- 
man and Edward Geb. The company 
succeeds to the business of Geb & 
Kosterman, foundrymen, at Racine. 
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ALL IS NOT LOVELY IN THE BRITISH EMPIRE 


Gloom Gives Way to Improved Prospects, But There Are 
Still Some Unsatisfactory Conditions—Wage Reductions 
Cause Some Friction—Politics Interferes With Business. 


The year 1909, which commenced 
gloomily in Great Britain, closes with 
much better prospects and _ greater 
activity, but with a great many con- 
ditions which leave a good deal to be 
desired. The last month of the year 
finds a great many mills partially em- 
ployed, with finished iron notoriously 
unprofitable, and a keen competition 
for orders. The official returns of 
prices and wages show’ remarkable 
steadiness. Under the Midland Iron 
and Steel Wages Board, the returns 
for January and February showed an 
average net selling price of £6 5s 
4d.88 as compared with £6 6s 5d.63 
for the previous two months. For 
March and April the average was £6 
5s 0d.52, May and June £6 3s 10d.33, 
July and August £6 2s 94.53, and 
September and October £6 3s 94d.52. 
The last two months of the year 
will not be reported upon until the 
end of January, ‘but over the period 
in question, it will be seen that the 
variation since January is only 1/7d. 
A. significant feature is that the last 


return shows by far the heaviest total 


a 
output by the 17 selected firms, being 
37,322 tons, the highest previous re- 
turn being 33,874 tons in May and 
June, while some have been much be- 
low this. It will be remembered that 
during the 12 months ended October 
of last year, the reduction in price 
was about £1 4s, a rather striking 
contrast. Puddlers’ wages have re- 
mained at 8s 6d per ton in the Mid- 
land district since December of last 
year. 

In the northern district, there has 
been slightly more fluctuation but, on 


. the whole, great steadiness in price. 


A reduction took place as the result 
of the September and October return 
last year, when the average selling price 
was £6 12s 3d.68. The ascertained aver- 
age for September and October was 
£6 6s 114.55, a _ reduction on_ the 
two months of only 3d.39 per ton. 
This leaves puddlers’ wages at 8s 6d, 
or 3d less than at the commencement 
of the year, the only reduction since 
the beginning of 1909 peing 5 per cent. 


Disparity Causes Friction. 


One effect of the reductions in the 
north has been to correct a disparity 


By J. Horton. 


between the north of England and the 
Midlands, which whenever it exists 
causes a great amount of friction. 
During 1908, this was a constant bone 
of contention, because it was asserted 
that the sliding scale gave the Mid 
land iron workers too little wages, in 
comparison with the north, and_ to 
carrect this, the premium under the 
Midland board was raised from 2s to 
2s 3d per ton. The new premium 
seems to be working well, and giving 
general satisfaction. In spite of de- 
pression, Midland  puddlers’ wages 
have been maintained at 8s 6d as 
compared with a fall of 1s during the 
previous year. With reference to 
these boards, it may be remarked that 
they have quite maintained their pa- 
cific record, having had no trade dis 
pute worth mentioning. The Mid 
land organization, as employers and 
workmen frequently tell each other 
has preserved the peace of the dis 
trict for the past 34 years. The scope 
of the board has been somewhat wid 
ened by the inclusion of the important 
district of North Staffordshire, follow 
ing the example of South Wales about 
a couple of years ago. 

Among the minor achievements of 
the year by the joint boards has been 
the establishment of the Sir David 
Dale Memorial Fund Lectures, and 
the utilization of the fund for the en- 
dowment of a chair at the Armstrong 
College, to be known as “The Sir 
David Dale ‘Chair of Economics.” 

It may be recalled that, while there 
have been made complaints about the 
bad state of trade, business still com- 
pares favorably with that of 20 years 
ago when in the north of England 
wages stood at 6s 3d per ton, and 
bars were down to £4 11s 2d per ton. 
For the extra two pounds a ton over 
the earlier period, the workmen get 
2s 9d a ton more in wages. 

Pig Iron Conditions. 

The state of pig iron trade has fol- 
lowed with tolerable fidelity that of 
the finished departments, and shows 
that the trade declined during the 
earlier months, but recovered during 
the autumn. In January, Cleveland 
No. 3 pig iron was 48s 6d ($11.98). 
In May it was reduced to 48s ($11.76) 


with some slight fluctuations. Some 
recovery in the summer brought the 
figures of July to 49s 3d ($12.60), and 
in September to 51s 9d ($12.56). Since 
that time, there has been a little re- 
action, and, at the time of writing, 
Dec. 11, the market is slowly recover 
ing, with the prospect that the end 
of the year may see a selling figure 
of something like 52s ($12.72). The 
latest return shows the number. of 
furnaces in blast for the whole of the 
Kingdom as 297, an increase of 12 
on the year. From the point of view 
of stocks the year has seen the heavi 
est increase for a long period. The 
stocks have grown from 120,000 tons 
this time last year to 370,000 tons at 
the present time, and are still rapidly 
increasing. The latest return show: 
22.100 employed at the furnaces, an in- 
crease of 0.7 per cent compared w-th a 
year ago. This is not so good an in 
crease as in the finished departments, 
where the men employed show an 
improvement of 63 per cent. It is 
significant that while all departments 
of the steel trade show improvement 
in employment, there is a falling off 
in the puddling forges, which may be 
taken as further evidence of the de- 
cline of puddling as a means of secur- 


ing finishing materials. 
Not Entirely Optimistic. 


In regard to pig iron, the feeling 
about the New Year is not altogether 
optimistic, as exports are compara- 
tively poor for a period of-improving 
trade, and there is much disappoint- 
ment over the almost entire absence 
of: American — business. When _ the 
\merican boom commenced, every- 
body expected a big influx of orders 
for Middlesbrough pig iron. The 
more sanguine are still looking out for 
them, but it is admitted that, with 
certain branches of the American trade 
showing weakness, the prospects of 
sritish ‘business are not very bright. 
Undoubtedly, there has been a good 
deal of speculative buying of pig iron 
based on the hope of American busi- 
ness, which has not been forthcoming. 
The hematite department which, for 
a long time, was much worse off than 
that of ordinary pig iron, has now 
much more cheerful prospects than its 
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rival department, owing to the great 


improvement in the steel-making in- 
dustry. 

All the finished trades have suffered 
a good deal from political and other 
influences and particularly from bank 
rate fluctuations. the latter 
part of the year, these have been of a 
character. From 


During 
somewhat violent 
May of last year, the bank rate con- 
2% per cent, then, on Jan. 


tinued at 
14, was raised to 3 per cent, and on 
April 1 to 2% 
At this it continued for just six months 


came down per cent 
rising to 3 per cent on Oct. 7, to 4 per 
cent on the 14, and 5 per cent on Oct. 
21, at remained until 
Dec. 9, to 4% 


cent. increase 


which rate it 
was reduced 
effect of the 


to discourage 


when it 

The 
undoubtedly 
enterprise in large 
it has also affected the Cleveland war- 
rant market the diffi- 
culty of financial speculation. 


per 
has been 


undertakings, and 


by increasing 


Political Unrest. 


Political unrest has also restricted 
business and the imminence of the 
general election at the close of the 


year, has practically stagnated enter- 
prise. Business has been to an extent 
favored by the remarkable prevalence 


of internationl peace but at home 
there have been great outcries in re- 


gard to the inability of capital to bear 
the additional burdens lately imposed 


upon it by the government. Thi: 
feeling, in fact, had much to do with 
the action of the House of Lords 


which has precipitated dissolution. 
The close of the year finds the steel 


trade, on the whole, busier than for 
a long time past. This is partly due 
to the shipbuilding program of the 
government, itself inspired by the 
clamor for “Dreadnoughts” which co- 
incided with the introduction of the 
budget in the spring. 3ut warship 


building is comparatively only a drop 


in a bucket and there are still com- 
plaints of unemployed plant and capi- 
tal at the great shipbuilding centers. 
At the 
erable revival and some of the largest 
builders of warships are busy on ships 
or material for Spain, South America, 
Russia, and in connection with colonial 


that 


same time, there is a consid- 


naval enterprise. It is agreed 
the shipbuilding revival generally, has 
only just commenced and there are 
doubts as to its ultimate 
March last, the Tyne was so full of 
steamers that it was found 
find dock room at Nor- 


Business has not 


extent. In 


laid up 

necessary 
way and Hamburg. 
yet been found for many of these idle 
vessels. On the other hand, the rapidly 
increasing requirements of ocean serv- 
ice are shortening the working life of 


to 
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all classes of vessels, and forcing re- 
placements. While the yards are all 
busier, an enormously increased de- 
mand could very easily be met. Both 
from Sheffield and Middlesbrough, 
there are reports of a _ considerable 
amount of unemployment, the needs 
of which have to be met by various 


forms of philanthropy. 


Railways Not Buyers. 


The limited character of trade 


recovery is mainly due to the meager 
The 


very 


demands upon structural engineers. 
particular persistently 


far 


railways in are 


pessimistic and so have ordered 


scarcely anything in the way of rolling 


stock and railroad materials. When 
they seriousiy come into the market, 
the effect must be very considerable. 


They are just now putting in an ap- 
pearance by inviting stores tenders, but 
branches they make no sign. 
Apparently, the of 
stock are hopeful, as the principal es- 
tablishment in has just 
placed a contract material for 


tension of plant involving 3,000 tons of 


in other 
builders rolling 
sirmingham 
for ex- 
metal, an order which, by the way, has 
gone to Dorman, Long & Co., of Mid- 
dlesbrough. Structural engineers report 
that 
obtainable 


material is not quite as_ readily 


as it was a month or two 
ago, 

In regard to steelworks equipment, the 
great firms have shown considerable en- 
terprise in 
Among the most recent achievements is 


New- 


feet 


modernizing their plants. 
the rolling of plates at a large 
burn establishment, 30 feet 
6 inches by 3 inches thick, from nickel 
steel. Another plate was 34 feet by 11 
feet by 3 inches thick. Each of these 
plates weighs over 14 tons, and is be- 
lieved to be for the equipment of one 
of the being 
built at Jarrow. 
houses all report some increase of ac- 
tivity, and there is a better demand for 
hydraulic ma- 


by 7 


“Dreadnought” ironclads 


The north engineering 


boilers, forging presses, 
chinery, and similar plant. 

In the Midland district, the engineer- 
ing shops are busier, and in particular 
establishments producing dynamos, tur- 
bines and other electrical machinery are 
Probably a larger num- 
for 
for 


doing better. 
ber of rolling mills both 
steel have been equipped 
driving during the present year than in 
any previous period, and a large amount 
of capital is ear-marked for further 
extension in the direction. 


iron and 


electrical 


same 

A noteworthy effect of the period of 
depression, which it is hoped is 
complete, is the comparatively insignifi- 
influence of foreign imports of 
iron and steel. A considerable amount 
of billets are always coming, particularly 


now 


cant 


by way of Newport, but this year they 


have been smaller than usual, foreign 


makers having apparently wearied of a 
class of business which has so often en- 


abled British manufacturers to defeat in 


open competition continental structural 
engineers. The gradual revival on the 
continent has during the past six or 


eight weeks, further restricted these sup- 
plies, and will probably progress further 


in the same direction in the new year. 
Association Influence, 


With regard to the influence of asso- 
successfully 
the 
regulation of prices, by which manufac- 
to the supply of 
certain districts and any advantage aris- 


ciation, steel makers have 


maintained their arrangements for 


turers are restricted 
ing from geographical situation or the 
absence of railway rates is counteracted. 
In this department, the most interesting 
event was the collapse of the Galvan- 
Sheet the 
The year commenced with 

sheets selling at £12 10s f. o. 
pool, and this in spite of the fact that 
black sheets had fallen 
The effect of the collapse was 


ized Association in summer. 
galvanized 


b. Liver- 


enormously in 
value. 
to bring down prices at one swoop to 
£10 10s. They 
up to £11, and makers are now hoping 
that the storm has been safely weath- 


have since recovered 


ered. The collapse after several years 
successful working was due to outside 
competition from or openly 
hostile makers facilitated by a price ad- 
inflated. It is that 
while the lasted, all 
events until within a few months of its 
collapse it was an immensely profitable 
enterprise for the associated firms, while 
enhanced the of 
outside makers. The recovery of prices 
sufficiently testifies to the vitality of the 
trade, and even without the association 
the close of the year finds this branch 
of the trade as bright an 
outlook that of any department. 
Makers are looking forward to an ex- 
cellent year in 1910. 

The tinplate trade, dull 
at the beginning of the year, has had 
an excellent run for the last six months. 
Tin plates were selling in January at 
lls 10!%d per box, and they are now 
12s 10!%4d, with a most encouraging de- 
mand, and all the works fully employed, 
while additional mills are being put 
down. It is remarkable that this is 
to an increasing extent an export indus- 
try, it being estimated that only 23 per 
cent of the tinplate product is con- 
sumed by Great Britain. Local tinplate 
makers claim that their capacity for 


seceding 
mittedly notorious 


association or at 


it also profits even 


iron with 


as 


which was 


high class production is equal to 
any in the world. It may be remem- 
bered that at the beginning of the 
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year statements were made professing 
to be authoritative announcing a tin 
plate combine between this country 
and America, but the rumor was very 
promptly denied. 

Probably on the whole steel manu- 
facturers have done much better than 
iron masters throughout the year. This 
is partly due to the entirely better equip- 
ment for steel production enabling mak- 
ers to produce on a large scale and 
make profits at prices which are impos- 
sible in the old fashioned iron mills. 
But another reason is the increasing con- 
sumption of billets and bars as raw 
material. While a certain demand still 
exists for puddled iron, the puddling 
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furnaces are gradually disappearing, and 
large numbers of works buy the whole 
of their raw material in the semi-crude 
steel state. The price of billets closes 
the year practically at the same figure 
as in January, though there have been 
slight fluctuations. Finished steel prices 


have been very steady 
The Eight Hours’ Act. 


The expectations in regard to dear 
fuel as resulting from the eight hours’ 
act have not been realized. Coal seems 
to be as cheap and plentiful as before, 
and while coal masters have suffered 
through additional outlay, for the most 
part the change has been one of rear- 


AFFECTING IRON AND 
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rangement of workings, and the con- 
sumer has not been called upon. This 
has been rather fortunate for the iron- 
masters, whose burdens, with dear raw 
material, heavy taxes, and more trying 
Jegislation, have been almost intolerable 
With regard to next year, the prospects 
are considered hopeful, and it is ‘be- 
lieved that while a great many iron 
masters would welcome a victory for the 
Tariff Reform party, and are working 
strenuously to that end, it is quite pos- 
sible that the trade recovery indicated 
in so many directions will continue even 
at an accelerated pace in the event of 
the election not turning out in accord- 
ance with their own wishes. 


STEEL 


Why Many Blast Furnaces and Steel Works Have Failed— 
Transportation Problem—Importance of Labor of the Right 


Kind—Market Advantages 


Changing Conditions Which 


Will Affect Making Selections of the Plants of Future 


About a score of years ago, a wave 
of financial excitement traversed the 
eastern section of the country, result- 
ing in the sinking of millions of mon- 
ey in prospective towns and cities, lo- 
cated from Maryland to Texas, whose 
initial inducement was the erection of 
blast furnaces and steel works. Some 
few of these enterprises may be classed 
as successes, others gave existing com- 
munities a temporary impetus—but the 
great number were failures. Lines of 
improved streets with sidewalks, water 
pipes and sewers are now traversed by 
the residents who represent remnants 
of communities, and who lingered after 
the industries which had been partly 
or wholly completed were razed or 
moved elsewhere. Vacant renements, 
or large hotels with few if any guests 
are monuments of unverified expecta- 
tions, and in some localities graded 
streets now sustain growing crops; but 
all point to the fact that iron and steel 
industries are not at home in every 
community. 

In a number of instances the boom 
towns had some basis for the hopes 
of investors, as iron ores, fuel and 
flux, were convenient or transportation 
was available, but these are not the 
sole requisites for a successful iron 1n- 
dustry. Other prospective towns, where 
lots were sold at prices ruling in large 
established cities, had little if anything 
on which to pgognosticate an indus- 
trial future, This town boom craze has 
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passed and is now but a memory, ex 
cept to the thousands scattered through- 
out the country who still feel the bur- 
den of making good money lost in the 
bubble. Our rapidly increasing popu- 
lation and development suggest that 
it may be instructive to consider the 
essential elements in determining how 
location affects the iron and_ steel in- 


dustry. 


Location as Affecting Iron and Steel 
Industries. 


The predominating factors, which at 
present influence the establishment of 
industries devoted to the production 
of iron and_= steel, differ radically 
from those controlling the selection 
of sites for the earlier blast furnaces, 
in the United States, rolling m'Ils, ete,. 
although accessible sources of raw ma 
terials, iron ores, fuel and flux, are as 
important fo the new as to the older 
plants, from whose success the great 
iron and steel industry has developed. 
3ut the advance in transportation fa- 
cilities, both by land and water, with 
improvements in mechanical appliances 
for handling large quantities of mate- 
rial from cars to vessel, or from ves 
sel to dock or cars, has done much to 
eliminate the necessity of juxtaposition 
of raw materials to the blast furnaces 


or to connected plants or milis 


Progress in Metallurgy. 


An important factor in the advance- 


ment of the iron and steel industry is 
the progress made in metallurgy. While 
this may not be generally accepted as 
influencing the location of industries, 
the work of the chemist has made pos- 
sible economies in the use of raw ma- 
terials, and the production of augment- 
ed outputs of metal, which affect the 
capacities of plants and the minerals 
with which they are supplied. The de 
velopment of various portions of the 
country and the distribution of indus 
tries have also had decided influence 
upon locations as affecting iron and 
steel manufacture. 

The fact that improvements in ap- 
pliances for handling materials in great 
quantities, and economies in  transport- 
ing these by water or on land, have each 
encouraged the assemblage of minerals 
from distant points, does not detract 
from the value of having raw materials 
in juxtaposition as in the Birmingham 
district of Alabama, except in so far 
as this advantage is affected by other 
factors. Thus the character of Ala- 
bama ores, as compared with many 
domestic ores used elsewhere, would 
limit their immediate application if it 
were not that satisfactory coking coal 
and flux are also close at hand. 


Early Iron Works. 


Inthe United States, until about 1840, 
charcoal was the fuel used in blast 
furnaces or in forges into which iron 
was fed, and a necessity in selecting a 
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site for such an industry was ample 
forests from which a supply of wood 
was obtainable for producing charcoal. 
The then abundance of wooded areas 
in the older settled states of the na- 
tion gave considerable latitude in choos- 
ing locations, and brought into prom- 
inence the ore supply, which also had 
to be of desirable quality, sufficient in 
quantity, and convenient to the furnace 
or forge, although the annual amount 
of ore used in one of the older plants 
was no greater than that supplied daily 
to some individual furnaces now active. 

Power being developed by water re- 
quired that locations be made upon 
streams, the drainage areas and profiles 
of which presented opportunities for 
hydraulic power development. The old- 
er blast furnaces and forges were there- 
fore mainly erected by streams drain- 
ing hilly areas covered with forests, 
and convenient to acceptable ore sup- 
plies, and the moderate quantity of 
flux required kept limestone from be- 
ing a controlling feature. 

As most of the sites chosen were 
necessarily distant from markets for 
the work’s product, this was accepted 
as an unavoidable handicap, for then, 
as at present, the consumer paid the 
freight, but these iron works were, 
wherever possible, connected by roads 
with turnpikes, highways, canals or 
rivers leading to market centers. 

With industries located on mountain 
streams in forested areas it was es- 
sential to house the labor required, and 
to keep the workingmen actively em- 
ployed, for an idle plant meant starv- 
ing employes. As a consequence, ten- 
ements were provided contemporaneous- 
ly with the plant and its appurtenances, 
and labor was utilized in various ways 
according to change of season. The 
winter weather, which interfered with 
open mining, and often with transpor- 
tation, was utilized in cutting wood for 
the charcoal supply of the next season, 
for relining the furnace and for gen- 
eral repair, and a miner or collier was 
for a part of the year a wood-chop- 
per. 

The “Captains of Industry” respon- 
sible for existing enormous iron and 
steel plants may doff the hat to the 
energy, ability and foresight of the 
men who as pioneers established iron 
works in the depths of the forests, built 
roads to make the sites accessible, cre- 
ated communities of workers in the 
wilds, constructed mills, cleared and cul- 
tivated farm lands, erected furnaces for 
which all material was either quarried 
or cut from the estate or hauled long 
distances. 


Old Iron Masters Mighty. 


As illustrating then existing condi- 


THE IRON TRADE REVIEW 


tions, the following is quoted from a 
paper presented by the writer before 
the Engineers’ Club of Philadelphia, in 
1902*. “The control of the iron works 
was generally under the personal di- 
rection of the owner or of the party 
with the largest financial interest, who 
exercised absolute dominion over a con- 
siderable territory. The employes of 
each plant produced its fuel from wood 
cut and carbonized upon property con- 
nected with the furnace or adjacent 
thereto, mined ore from its own or 
convenient lands and quarried limestone 
near by, thus making these early iron 
works self dependent. The works also 
maintained ‘its ‘store, smithery, and gen- 
erally a mill to supply the employes 
and their families, little money was 
used, most of the labor being taken 
out ‘in trade’. 

“The aggregations of houses about 
these iron works which. sheltered the 
employes and their families as tenants 
of the owners, were settlements inde- 
pendent of others, often reached by 
long and tedious wagon journeys. 

“The transportation of the materials 
to the furnace or forge, and also of the 
product from them was by animal pow- 
er, first on the backs of mules, and 
later by wagons, each drawn by a num- 
ber of animals which made extended 
journeys to points of consumption, and 
brought back, with the necessary sup- 
plies required for the community, news 
from the outside world. The owner, 
or ‘iron master’ was practically ‘mon- 
arch of all he surveyed’, owning the 
lands, farm, furnaces, forges, mill, 
store, tenements, not infrequently the 
church and schoolhouse, or at least the 
ground they occupied, and while slavery 
prevailed in a portion of the United 
States, some iron masters were also 
owners of employes. If he elected to 
serve, the master was justice of the 
peace and postmaster; otherwise trusty 
subordinates were named at his dicta- 
tion. He was the political, and in some 
instances, the religious guide for his 
people; but often did not intrude as 
much upon religious duties as upon po- 
litical privileges, giving to his em- 
ployes and their families unlimited prox- 
ies to represent him at the revival ser- 
vices at which a number got religion 
each year, at least a supply believed suf- 
ficient until the frogs croaked in the 
spring, after which it was often ac- 
cepted as more or less of an iIncum- 
brance. 

“Long credits allowed on the sale ot 
products, or claimed on the purchase 
of materials, made the owner or man- 





*Changes in the Manufacture of Pig Iron— 
Proceedings of Engineers’ Club of Philadel- 
phia, Vol. XIX, pp, 223-240. 
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ager of these elder plants a_ banker, 
whose fiscal work was mainly confined 
to short seasons recurring once or twice 
every year,” 

A few plants used “arks” on rivers 
to convey their products, but as the 
country developed, canals and railroads 
improved transportation facilities, the 
use of mineral fuel encouraged the lo- 
cation of iron works either upon these 
traffic avenues or within easy reach of 
them. Progress in manufacturing ma- 
chinery of increasing power encouraged 
larger plants, and furnaces and mills, 
while keeping convenient to ore and 
fuel supplies, were located close to 
market and labor facilities, and to com- 
munities from which labor could be 
drawn. 

Most of the iron-producing plants 
consisted of a single blast furnace, and 
many of these were operated to supply 
a forge or mill, but as these subsidiary 
industries increased in capacity, twin 
plants, or those having more than two 
furnaces were erected, and toa consid- 
erable extent the industry concentrated 
atout producing centers; a condition 
which now prevails, 


Present Distribution. 


The distribution of the blast furnaces 
of the United States is graphically pre- 
sented in:'a map issued by the United 
States Geological Survey,* an -exam- 
ination of which indicates how small a 
portion of the area of the country these 
important industries cover, and demon- 
strates that most of the blast furnaces 
are tributary to a few centers, a con- 
dition encouraged by availability of 
supplies of raw materials, by market 
for product and by the labor obtain- 
able. The term accessibility does not 
in this sense mean juxtaposition, for 
the great bulk of the mineral fed to 
the blast furnaces of the United States 
covers long distances. There are ex- 
ceptions, such as the Alabama-Georgia- 
Virginia-Tennessee district, where the 
transportation of most of the mate- 
rials is confined within limited areas, 
but in no portion of the country is there 
such a liberal development of the iron 
and steel industry as in the region 
between Pittsburg, Pa. and Cleve- 
land, O. which is dependent upon 
Lake Superior ores meeting the coke 
of Western Pennsylvania, some of the 
latter, however, being conveyed 100 
miles or more. The section convenient 
to Chicago has shorter ore hauls but 
much longer coke hauls. The Buffalo- 
New York district has moderate trans- 
portation for coke, long haul for ore. 
The Eastern Pennsylvania and New 





*U. S. Geological Survey Report on Iron 
Ores, 1908. 
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Jersey region, while using some _ local 
ores, supplements these by foreign ores 
and by those brought from the lakes 
or from Northern New York, and de- 
pends upon anthracite coal with a short 
haul and coke with a long haul. 

The iron and steel manufacture in 
the Rocky Mountain section and beyond, 
is developed on a. small scale, except 
in Colorado, where a plant of six 
blast furnaces draws the bulk of the 
ore used from 400 to 650 miles, and 
the coke for about 100 miles, but kav- 
for products, and 
labor 


ing a good market 
having developed. a 
element, this plant is an important fac- 
industry of the country. 
locations of 


satisfactory 


tor in. the 
There are also 
afew furnaces each of which will come 
under one of the classes named, and a 


scattered 


number of charcoal furnaces whose lo- 
cation is dependent upon a supply of 
this fuel. These, contribute 
but a small modicum of the pig iron 
Seventy per cent of the 
pig iron producing capacity of the 
country comes from blast furnaces none 
of which are distant from any of the 
others more than 600 miles, and a 
circle with a radius of 125 miles in- 
plants contributing 
more than one-half of the pig iron 
made in the United States. 


however, 


production. 


cludes which are 


While distance has in a number of 
cases been practically nullified, freight 
rates charged are not always contingent 
quantity, a condi- 
prominently before the 
interview with the 


upon distance and 
tion brought 
public in a late 
president of an eastern steel company, 
having had extended experience in the 
Pittsburg district prior to his associa- 
tion with the eastern enterprise, who 
claimed that Pittsburg had been largely 


favored by the railroad interests. 


Survival of the Fittest. 


A number of successful iron and 
steel plants are developments of earlier 
and less pretentious industries, but the 
majority of the older works have passed 
into history. Some of those active 
have especially favorable local condi- 
tions as to the supplies of raw material, 
but most of the survivals have con- 
tinued because the management has 
kept abreast of the times and sufficient 
capital has been available to maintain 
these modern works. The decadence 
of the industry in some localities which 
appear favorable may be traced to in- 
adequate capital or non-progressive 
management, and the continued pros- 
perity of some relatively small plants 
may be credited to the poticy of ad- 
vancing with the: industry elsewhere. 
The extension of the iron and steel 
industry has in late years been most 
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pronounced along the great lakes and 
in nearby territory, a development un- 
doubtedly influenced in part by the 
Lake Superior iron ore region supply- 
ing about 80 per cent of the output of 
the domestic mineral. Facilities for 
cheaply and rapidly handling iron ore 
from vessels, the use of metal cars of 
large capacity, the unloading of these 
by car-dumpers, and the transfer of 
the ore dropped from them by traveling 
bridges and capacious buckets, unite in 
reducing the cost of moving ores to 
which permit of 
considerable dis- 


furnaces at rates 
utilizing these at 
tances from the lower lake ports. 

As fuel must be carried to the indus- 
tries adjacent to the lakes, the trans- 
portation of this assists in offsetting 
the freight on ore to inland plants. 

These newer enterprises are also sit- 
uated to command a market, and have 
the advantage of competing rail as well 
as water transportation, while com- 
munities from which a supply of labor 
is obtainable are in most instances con- 


venient. 
Blast Furnace Locations. 


In a paper contributed to the Ameri- 
can Institute of Mining Engineers in 
1892* the writer included a table of 
“The Distribution of Population and 
Production of Pig Iron, according to 
Census Returns of 1860, 1870, 1880 and 
1890,” and it appears pertinent to sum- 
marize this table with the record for 
1900 added. 

In four decades, 1860 to 1900, the 
population of the New England States, 
while advancing in number, repre- 
sented 10 per cent of the total for 
the country in 1860 and 7% per cent 
in 1900, while the pig iron output had 
not advanced and now may be prac- 
tically eliminated from the country’s 
greatly augmented production. 

As charcoal is the fuel employed to 
smelt local ores producing special iron, 
the prospect of larger product may be 
considered as dependent on plants which 
may be erected on the sea-board in the 
future, fed mainly with foreign ores 
and probably with foreign fuel. 

The Middle States were credited with 
24 per cent of the population of the 
country in 1860; although the number 
of inhabitants had more than doubled, 
the proportion of the nation’s total fell 
to 20 per cent in 40 years, and while 
in this interval the pig-iron output was 
augmented over ten times, the propor- 
tion of the country’s total declined from 
71.5 per cent to 50.3 per cent. 

With the exception of parts of the 





*Vide “The Influence of Location Upon the 
Pig Iron Industry,” Transactions A. I. M. 
E., Vol. XXI., pp. 473-491. 
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ore supply brought into the United States 
from Canada and of that received at 
Baltimore, all of the foreign ores are 
imported into and used in the Middle 
States,and it would seem probable that 
along the Atlantic sea-board especially 
desirable be found for 
prospective iron and steel industries. 
There are also in this section, and 
in some others, deposits of magnetite 
whose contents of metallic iron, of 
sulphur or of phosphorus, suggest 
the practicability of beneficiation. The 
magnitude and extent of these and 
of others in which titanium is present 
indicate that in the near future they 
factors in 


locations may 


may become’ important 


meeting the demands of blast fur- 
naces, 
The abundance of ores requiring 


no pre-smelting treatment has hereto- 
fore limited the application of those 
apparently less desirable minerals. 
The population of the southern states 
was nearly doubled in the 40 
but the proportion fell from 31.7 per 
cent in 1860 to 25.2 per cent in 1900, 
and the pig iron production, although 


years, 


increased 26 fold, has shown but moder- 
ate proportionate growth. 

The record of the western states ac- 

counts for many changes in the older 
settled sections during the four decades. 
Its population increased 314 times and 
the pig iron production 30 times, the 
former advancing from 34.2 per cent to 
46.9 per cent of the nation’s total, and 
the latter from 15.6 per cent to 31.7 
per cent. Sut in the western states 
is included a large producing terri- 
tory which has its business relations 
closely affiliated with the middle 
states, where state boundaries are ob- 
literated in favor of district divisions, 
and the data are now only presented 
in their present form so that com- 
parison can be made with the older 
records. In the United States, the 
population increased 2% times and 
the pig iron output 15 times. 
“On the eve of another census it may 
be unwise to attempt comparisons in 
detail, but from present indication the 
census year 1910 will show a population 
approximately 90,000,000, and a pig iron 
output of 27,000,000 tons, and a re- 
sume of 50 years will demonstrate that 
the country demands in 1910 nearly ten 
times as much pig iron per capita as in 
1860. 


A summary of the table referred 
to, in addition to such data as are 
fairly estimable for 1909, appears be- 
low to supplement this resume. 

The figures are for census years, ex- 
cept for 1909, which are estimated from 
data available. And to those for the 
four general divisions named for Con- 
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tinental United States, the record of 
Pennsylvania is added, as this state 
has been and is the largest individual 
producer of pig iron. 


Comparisons of Population and Pig 
Iron Production by Decades in 
Various Sections of the 
United States. 


NEW ENGLAND STATES. 


Inhabitants 

Pig iron per ton 

production. of pig 
Years, Population. Long tons. iron made. 
BONOS 2555s 6 3,135,283 26,600 117.87 
BU eta aks 3,487,924 30778 113.33 
| ee 4,010,529 27,640 145.10 
Weer nes os 4,700,745 30,162 155.85 
FOR. csc. ace Dyas 13,487 414.62 
1909........ 6,260,000 19,000 329.47 

MIDDLE STATES. 

PRET 7,571,201 706 369 10.72 
5 i 8,935,821 1,272,315 7.63 
ROO 49-05 204 10,643,486 2,143,833 4.96 
| ae ee 12,869,293 4,657,670 276 
i eee 15,639,413 7 263,098 2.15 
1909. 34s cies 18,500,000 13,300,000 1.39 


SOUTHERN STATES. 


i Se 9,981,480 100,761 89.06 
RRR 6 ass wa <% 10,859,955 164,768 65.91 
eae 13,975.686 311,639 44.95 
| See 16,236 784 1,582,106 10.26 
ee 19,188,127 2,594,721 7.40 
1909........21,875,000 3,400,000 6.43 


WESTERN STATES. 


SES 68's 5.6 0.0 10,755,357 153,829 69 92 
> ee 15,274,671 466,215 32.76 
1880........21,526 032 892,799 24.11 
1890........28,815,428 2,283,436 12.62 
1608s £5 sce ea 35,729,729 4,580,928 7.80 
tn EL 41,630,000 8,900,000 4.6% 
TOTAL FOR UNITED STATES. 
SOG cass ean 31,443,321 987,559 31.84 
1870. 0 «6.25488 598,371 1,832,876 21.04 
1BBO «.. <s.ca 0 000, Lon eo 3,375,911 14.86 
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1909 Estimated. 
Labor Conditions. 


A factor apparently often neglected 
in considering the location of an iron 
and steel industry, is the labor prob- 
lem, and it is probable that more dis- 
asters have come to large plants 
from this than any other cause. As 
a rule, the successful steel plants of 
the present are developments from 
modest beginnings, or are the  neigh- 
boring off-shoots from adjacent works, 
and in the list of those who have main- 
tained an uncertain existence against 
odds for years, plants which were estab- 
lished on a large scale are prominent. 

It is not necessary to particularize, 
but the list of iron and steel plants 
which were established at new locations 
supplied with blast furnaces, converting 
and fabricating works, which, although 
well equipped, have had to struggle for 
existence, can be verified by those fa- 
miliar with the industrial development 
of the country, and the men upon whom 
their management rested can tell to 
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what extent the labor problem _ in- 
fluenced results. 

These statements do not particularly 
refer to organized labor as it is now 
recognized in associations dominated 
by one man, or a coterie under such 
rules as limit the activities of mem- 
bers, but cover the broad field ot 
labor organized or unorganized. 

It has been the experience of some 
plants erected at points distant from 
districts where iron and_ steel man- 
ufacture predominate, that a number of 
years have been necessary to develop 
a satisfactory force of employes. A 
works located away from others may 
be started on a supply of labor in 
number greater than is really necessary, 
but a large proportion of this may be 
classed as peripatetic, whose tenure of 
any position is limited either by a de- 
sire to change, or as likely by wish of 
the manager that a change be made. 
Consequently the question of labor is a 
serious one for an iron and steel in- 
dustry located in a new district, and 
although comfortable homes are _ pro- 
vided in communities supplied with 
public utilities, and other inducements 
are offered, the best and most de- 
sirable men are difficult to entice from 
present environments. 

It is not many years since a particu- 
lar class of uneducated labor dominated 
every iron and steel works. At blast 
furnaces the iron-breakers who separated 
the hot pig from the runners and 
carried the metal from the casting 
houses have given way, in many works, 
to the hot metal cars and casting ma- 
chines. These men, who though gene- 
rally ignorant, were skilled in this ar- 
duous labor, were the continual cause 
of anxiety to furnace managers. The 
chute bins, charging cars, and skips, 
have also largely displaced the top 
and bottom fillers, and the travel- 
ing bridges have taken the place of 
many ore stockers. 

3ut the blast furnaces are still de- 
pendent upon labor skilled in handling 
the devices which have so greatly re- 
duced the number of men _ employed, 
and the marvellous equipment of steel 
works and rolling mills demands men 
familiar with the mechanism and _ ac- 
quainted with the details in fabricating 
products. 

A new industry must therefore depend 
upon labor imported from elsewhere, 
or for a series of years pass through 
an educational process which  segre- 
gates the desirable from the undesira- 
ble element. Some of the most success- 
ful works of the country are operated 
where there would appear little in- 
ducement at the present time to estab- 
lish these, but supplementing any ad- 
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vantage of securing the necessary ma- 
terials or of satisfactory transportation 
they are surrounded by a community 
from which labor can be drawn and in 
which there are few able bodied men 
unfamiliar with some of the special 
duties the proper performance of 
which make an iron and steel works 
successful. A man having a com- 
fortable home with friendly affiliations, 
with church or lodge connections, with 
children passing through a course of 
study in schools, and whose wife has 
neighborly ties which bind her to the 
locality, is slow in deciding to abandon 
a community with which he is familiar 
for one of which he has little, if any, 
knowledge. At some of these works 
bonds of friendship, if not affection, 
exist between the employes and those 
who direct them and this fact deters 
some from changing an old for a new 
boss. 


Market Facilities. 


That market facilities form a con- 
trolling factor in determining the loca- 
tion of industries is demonstrated by 
the growth in the vicinity of Chicago, 
which has become prominent in the 
production of iron and steel, although 
it is distant from supplies of ore and 
blast furnace fuel, but convenient to 
other fuels and to fluxes, while a great- 
er number of railroads radiate from 
there than from any other American 
city, which with the lake transportation 
makes Chicago an unexcelled distribut- 
ing point. 

Pittsburg, which is the center of the 
greatest pig iron production, (about 20 
per cent of the nation’s total being 
credited to Allegheny county, Pa.) is 
also well supplied with competing rail- 
roads, but the number of railroads 
does not in all cases influence the loca- 


-tion, for St. Louis, a noted railroad 


center on the great Mississippi river, 
sustains a relatively less important iron 
industry than formerly. 

There is a_ smaller iron-producing 
equipment at the sea-board cities than 
was formerly the case, with the excep- 
tion of Baltimore, near which a large | 
steel plant is operative, although these 
cities have unlimited water transporta- 
tion and from most of them competing 
railroads reach other portions of the 
country. Under normal business con- 
ditions Lake Superior iron ores com- 
pete with ores from foreign countries 
close to the sea-board, and the dis- 
tances which must be covered by satis- 
factory metallurgical fuel are no great- 
er, from mine to sea-board than from 
mines to some of the large and success- 
ful plants now in operation, and it 
would seem that the transportation 
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charges on domestic ores to be mixed 
with foreign ores, or lean ores con- 
venient to the sea-board, which could 
be successfully beneficiated, would be 
offset by the market facilities which 
these cities present. 

A decade ago, one of the great trans- 
portation companies whose lines of 
railroad were connected to develop coal 
fields from which an ample supply of 
satisfactory metallurgical fuel was ob- 
tainable, and with deposits of iron ore 
whose extent and character were in- 
viting, submitted to the writer the 
question of establishing a large iron 
and steel plant. The apparent abund- 
ance of raw materials of desirable 
composition was supplemented by con- 
trolled mileage of track sufficient to 


‘require a large output of fails, in fact, 


the distances covered were such as to 
preclude supplying all of its lines from 
the proposed plant. Hence, the factors 
of material of desirable character, trans- 
portation facilities existing or readily 
obtainable, a market for part of the 
product and ample capital at command, 
suggested unusual inducements for the 
establishment of an industry. A care- 
ful study of the project was continued 
for several months and all phases of 
the situation discussed, including possi- 
ble foreign as well as domestic. trade, 
with the result that a large iron and 
steel plant was not then advised, but it 
was suggested that a less pretentious 
enterprise be considered, which would 
encourage the exploitation of deposits 
of mineral, develop a local trade which 
could later be extended, and educate a 
laboring force as a nucleus for future 
enlargement. In other words, there 
appeared good reason for erecting a 
plant of modest proportions, but the 
project of constructing a complete iron 
and steel works seemed to be premat- 
ure, and it is not unlikely that in the 
future an important industry may be 
developed. 

The conclusion arrived at was not 
affected by the combinations which have 
so changed conditions, but primarily be- 
cause the market would not warrant 
the erection of a plant which could 
compete with others by manufacturing 
rails or shapes of standard weight and 
because the necessary labor would have 
to be imported or educated. 

A mill which cannot make all the 
standard sizes, or which can only be 
operated intermittently is seldom a 
paying investment, and the smelting 
and converting departments of a plant 
need to be in keeping with the pro- 
ducing capacity for finished product. 

This does not mean that small plants 
may not be remunerative and successful 
if designed and equipped to furnish 
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material of a special grade, but that 
generally a complete industry, which 
requires the exploitation of mines and 
which provides for all processes from 
receiving the raw material to finished 
forms now employed, is advantageous 
because of its capacity in quantity of 
output, and if large product goes out 
of the mills, liberal amounts of billets 
must enter them, and ingots or mol- 
ten iron must be supplied to meet 
these requirements. 


Combinations. 


The enormous capital at command, 
the modern equipment installed and the 
concentration of large industrial works 
established under one management, 
which permit of utilizing specialists, 
have a’ most important bearing upon 
the present and may be expected to 
influence any future extension of the 
iron and. steel industry. That these 
facilities may act as deterents to in- 
dividual effort in establishing minor 
enterprises is admitted, but such ad- 
mission does not mean that individuals 
or corporations controlling iron and 
steel works of moderate capacity may 
not obtain from existing plants, or from 
those which may be erected, satisfactory 
returns for the capital invested. 

The era of combination which is now 
considered as existing, has developed 
a sentiment favoring some government- 
al control, and neither the interest of 
the country nor of the combinations 
will be served by a practical monopoly. 


The control of supplies of ores and 
metallurgical fuel is a mecessity for 
plants whose product represents enorm- 
ous quantities, and the advantage of 
having a practically permanent reserve 
of raw materials is also of value to 
industries of minor size. But the fact 
that the holdings of great corporations 
represent reserves figured in hundreds 
of millions of tons is not to be inter- 
preted as indicating, as some assert, 
practical control of our natural re- 
sources. The “new finds” among ore 
and fuel fields which have long been 
exploited, supplemented by the devel- 
opment of territory heretofore unpro- 
ductive; the reopening of deposits which 
although formerly wrought have lain 
inactive, the beneficiating of ores or 
fuel to remove objectionable character- 
istics, the application of concentration, 
or nodulization to iron ores, of wash- 
ing and by-product coking to coals, 
and the possibility of obtaining values 
from waste, each assists in broadening 
the field from which supplies are obtain- 
able. 

The above applies to minerals now 
developed or explored, but in our coun- 
try, with its extensive area, its variety 
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of topographical and geological feat- 
ures, there are known to be stores of 
resources awaiting exploitation as com- 
mercial advancement brings them in de- 
mand. 


Changing Conditions. 


In the future as in the past, fluctua- 
tions are to be expected in the quantities 
of iron and steel produced, but the out- 
put of these essentials must keep pace 
with national progress, and we may 
confidently anticipate continued advances 
in iron and steel metallurgy which will 
affect the present and create other pro- 
ductive centers. 

The changes in equipment, such as 
substituting gas engines for steam 
motors, applying rotary instead of re- 
ciprocating .mechanisms, and the rapid 
extension of by-product coking to 
coals which under ordinary conditions 
do not give satisfactory results, each 
are worthy of consideration in con- 
nection with the future sites of iron 
and steel manufacture. 

This presentation is not presumed to 
cover all conditions affecting iron and 
steel manufacture, but is offered as 
summing up some important elements 
which affect location. The apparently 
excessive capitalization; the heavy in- 
terest charges upon large bond issues; 
the domination of financial rather than 
practical control in many works are 
worthy of discussion. 

But whether new industries are es- 
tablished by individual partnerships, cor- 
porations or combinations, their success 
will largely depend upon foresight in 
selecting locations, and in such selec- 
tions proper weight must be given to 
each of the factors which have been 
above enumerated. 





The Mumford Molding Machine Co., 
which has been organized to sell the 
foundry molding machines heretofore 
sold by the E. H. Mumford Co., of 
Philadelphia, will have its sales of- 
fices at 30 Church street, New York 
City. W. D. Sargent is president; E. 
H. Mumford, vice president and gen- 
eral manager of the new company. 
These molding machines will be manu- 
jactured for the new company by the 
Quincy, Manchester, Sargent Co., at 
Plainfield, N. J. 





The General Electric Co. has 
changed the date of its fiscal year, 
which, hereafter, will end Dec. 3], 
instead of Jan. 31, as has been the 
case since the incorporation of the 
company. The report for 1909 will, 
therefore, cover only 11 months’ op- 
eration. 
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GREAT ACHIEVEMENTS ON THE IRON RANGES 


SLOW BEGINNING FOLLOWED BY WONDERFUL ACTIVITY 


Strike and Accidents Fail to Prevent Making of New Record 
of Ore Shipments—Some of the Latest Mining Develop- 
ments—Popularity of Companies Based on Square Dealing. 


The close of the mining season of 1909 
brought home to the attention of all ob- 
servers of the Mesabi range and its op- 
eration the fact that the development and 
organization of that wonderful strip of 
territory are now about as efficient as 
engineering and business skill can make 
them. The season of 1908 had been one 
of depression in which laborers in large 
numbers had left the range and work 
had gone on at a leisurely pace. Spring 
came and found the business world 
hopeful but still instewbt.as,to the ex- 
tent of the revival that was believed to 
be impending. It may be that here and 
there a business prophet foresaw the 
magnitude of the tasks the coming sea- 
son was to impose, but it is certain from 
admissions of some of the largest oper- 
ators on the range that mining men in 
general had no adequate notion of what 
was to come, and as a matter of fact 
were taken decidedly by surprise when 
the demand for ore took on record- 
breaking proportions. It was in the 
early spring that a correspondent of this 
journal wrote: “It is expected that the 
coming year will be one of moderate 
activity, with about such improvement as 
was indicated by the improvement in bus- 
iness late last season.” He _ probably 
reflected the general opinion at that time. 

The first ore went south from the 
mines to Two Harbors April 20, and when 
the lake shipment figures appeared they 
showed the total shipments for the Min- 
nesota ranges up to June 1 to be 2,550,- 
260 tons. A comparison of this figure 
cannot be made with that for the corre- 
sponding period in 1908 for the reason 
that a general agreement curtailing ship- 
ments was in force then, but the figure 
for the same period in 1907 was 4,365,- 
855. These figures bear nearly the same 
proportion to each other that the total 
shipments in 1908 bear to those of 1907, 
and a conclusion might have been drawn 
in accordance with the ideas of the early 
prophets that 1909 was not to show any- 
thing more than a moderate gain over 
1908. The June shipments from Duluth, 
Superior and Two Harbors were 3,987,- 
582 in 1909 against 5,777,139 in 1907. Of 
course, the shipments were better than 
the June shipments in 1908, which fell 
below the two million mark, but there 
was yet no hint of record breaking. It 
was not until the July shipments were 
complete that 1907 was left decisively be- 
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hind, the figures comparing 4,908,855 for 
1909 to 2,621,957 for 1907. Record break- 
ing was on in earnest in August, when 
the Minnesota ranges shipped nearly 5,- 
000,000 tons, and the total shipments from 
lake ports were 7,193,199, a new record 
for the lakes. Another 7,000,000-month 
was seen in September, and at the end 
of the year the total record of 41,683,875 
tons was marked up -against 41,288,755 
for the previous record in 1907, of which 
the Minnesota ranges sent down 29,192,- 
139 tons. 
Difficulties Encountered. 

Militating against the completion 
of this wonderful year’s work was 
the strike of the. marine engineers, 
which was declared May 1, an exceed- 
ingly stormy month in October, which 
greatly delayed shipping, an accident 
which wrecked the lower gate of the 
Canadian Soo lock in June, and the 
ramming of a gate in the Poe lock in 
November, which tied up a big fleet. 
The engineers’ strike, while it doubt- 
less seemed formidable at first, proved 
not so important as it looked, for it 
spent its force before the mid-season 
onrush of business began. However, 
it did delay shipments materially for 
a time and adds wonder to the phe- 
nomenal record that was made. 
Doubtless the response of the range 
to the unprecedented business revival 
is the most significant fact in the his- 
tory of the season’s work. Many ele- 
ments contributed to make this re- 
sponse possible, but the most con 
spicuous was the development work 
that went on in the face of bad 
times during the dull season of 1908 
and the winter of 1909. This policy 
maintained organization  in- 
tact, added new properties from 
which ore could be taken, and _ bet- 
tered old properties by exposing more 


mining 


ore and improving the facilities for 
handling it. 

Contributing largely to the season’s 
success were the amicable relations 
that existed throughout the season 
between employer and employed so 
far as actual mining work was _ con- 
cerned, and if the intelligent and_ lib- 
eral cultivation of public good-will 
is a useful form of strike insurance, 
the iron men are building a. strong 
bulwark between themselves and pos- 


sible labor 


trouble in the future. 


Iverywhere throughout iron 


of Minnesota the 


ranges 
citizens, whether 
directly interested in the iron indus- 
try or not, are a unit in their praise 
of the fairness of the big iron indus- 
tries in their control of the destinies 
of the various communities in the 
iron country. This regard for public 
welfare is shown in yarious ways. It 
is exhibited by the United States 
Steel Corporation at Coleraine, one of 
the youngest communities on the 
Mesabi, where the Corporation’s sub- 
sidiary, the Oliver Iron 
Co., is retaining 


Mining 
sufficient control 
over the lands in the village to pre- 
vent the enormous multiplication of 
saloons, which is the curse of most 
of the towns on the range. In other 
towns, club houses have ‘been built 
for mining employes and in the united 
Gilbert and 
Oliver company is 


villages of Sparta the 
. spending some- 
thing like $40,000 on a_ waterworks 
system to give the village pure water. 
‘At Hibbing, one of the best known 
citizens of the town was asked if 
none of the people of the place ob- 
jected to the manner in which t!] 
mines were cutting off streets and so 
altering the surroundings and topog 
raphy of the place as to make them 
unrecognizable even to the natives, 


unless they kept close track of min- 
ing progress. “No,” he replied, “we 
don’t object because the mining men 
always treat us fairly.” 

But there were other general fea- 
tures of the year besides the great 
mining activity and industrial peace. 
One of them was the statewide dis- 
cussion of the tonnage tax, a discus- 
sion that is far from quieted yet. 
Minnesota has and still does tax the 
mines upon their value, which is de- 
termined by an examination of the 
properties and a study of the books 
and drill records. The tonnage tax, 
which came ‘before the legislature in 
the form of a bill, was intended to 
add a specific tax upon every ton of 
ore mined, and the campaign for that 
sort of taxation met with no setback 
until April 20, when the late Gover- 
nor Johnson returned the tonnage bill 
which had passed both houses, with 
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his disapproval, and thereby prevented 
it from becoming law. Throughout 
the northern part of the state, includ- 
ing all the country dependent upon 
the ranges, the movement for the tax 
is deemed a sectional issue in which 
the argicultural and general commer- 
cial interests to the southward are 
bent upon extracting all they can get 
from the mining corporations without 
much regard to the principles of tax- 
ation, and Governor Johnson gave 
some weight to this view of the mat- 
Doubtless 


Minnesota’s admiration for her dead 


ter in his veto message. 


statesman and her confidence in his 
honesty and sound judgment will not 
be without its weight in future dis- 
cussions of the subject, if it comes 
up again, and it seems likely that it 


will be an issue at some later date. 
Progress at Coleraine. 


In actual mining operations, no dis- 
trict on the Mesabi presents more of 
fresh interest than the work of the 
Oliver Iron Mining Co., at the west- 
ern end of the range around Coler- 
aine, Marble and Taconite. One au- 
thority estimates the expenditure of 
the Oliver company there at $12,000,- 
000, and the actual prduction of ore 
in the district has 
The interest centers 
fact that the improvements there rep- 
resent to a large extent an attempt 
on the part of the corporation to 
make the sandy ores of the district 


scarcely begun. 


largely in the 


commercially useful. The existence 
of ore in the neighborhood has been 
known almost as long as the range 
itself has been known, but the heavy 
mixture of broken down taconite in 
much of the ore had always driven 
operators elsewhere until the Steel 
Corporation took hold of the work. 
The expense and labor involved in 
the enterprise were enormous, but 
success promised a commensurate fe- 
extends west- 


Cole- 


Mississippi 


ward, for the range 


ward for miles beyond 


raine and across_ the 
river, and a competent authority 
estimates that the experiments at 
result in the ad- 
dition of from 12,000,000,000 to 15,- 
000,000,000 tons of merchantable ore 
to the world’s supply. That the Steel 
Corporation believes that it has suc- 
problems _in- 


Coleraine will 


ceeded in solving the 
volved in the successful handling ot 
the ore is evidenced by the activity 
with which it is pushing to comple- 
tion the concentrator now building 
on the shore of Trout lake to the 
southward from Coleraine. This struc- 
complete will be the 


As a 


ture when 
largest ore washer ever built. 
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preliminary to its construction, an 


experimental washer was built in 
1907 and used during a part of last 
season, so that it shipped 42,000 tons 
of ore before it was. dismantled. 
What remains of it is now merely 
a heap of wreckage and the coming 
of the next shipping season is ex- 
pected to see the new washer in 
commission. This structure is to be 
built upon the unit plan and when 
fully completed it will consist of 15 
units each with a capacity of 2,000 
tons of crude ore for a day of 20 
hours. 
require 8,000 tons of structural steel. 
five units 
are to be completed. To deliver the 


The completed structure will 


For the coming season, 
ore to the washer it has been neces- 
sary to provide for bringing the 
loaded cars to an elevation of 95 feet, 
at which the ore is dumped into the 
washer, and this elevation will be 
reached by a fill the proportions of 
which are in keeping with the gigan- 
tic apparatus it will serve. Its height 
at one point is about 110 feet above 
the level of the ground *upon which 
it rests. To reach this elevation, 
three lines of trestle work were built, 
one above another, and filled in with 
spoil from the Walker and Canisteo 
pits. The fill, which contains about 
2,500,000 yards, is believed to be the 
highest ever built in this country for 
the purpose of carrying a_ railroad 
track, and of course it would not have 
been attempted, had it not answered 
the purposes of a mine dump at the 
same time that it was providing a 
After 
the ore is once delivered to the wash- 


way to the top of the washer. 


er, all but about 8 per cent of it will 


be handled wholly ‘by gravity and 


will drop into cars on the Duluth, 
Missabe & Northern tracks at the 
bottom a high grade ore. The tail- 


ings will be carried through a launder 
directly to Trout lake, 
power house and pumping station are 


while the 


located on the shore of the lake at a 
sufficient distance to insure a supply 
of clean water. 

Just what features the new washer 
is to have that differ from those in 
the experimental washer, and_ the 
facts as to the details of construction 
in the new structure, are still bus- 
those 


iness seerets known only to 


directly connected with the enterprise. 


Some Ore Shipped. 


But the district does not depend 
wholly upon washed ore for its use- 
fulness. During the season, the Hol- 
man mine at Taconite shipped 400,000 
tons and the Walker at Coleraine 


shipped 100,000 tons. Stripping, how- 


ever, was still the great industry in 
the district. The Canisteo and Walker 
mines stripped 2,400,000 yards, the 
Holman 990,000 yards, and the Hill 
2,000,000 yards. In the years from 
1906 to 1909, inclusive, these mines 
moved 14,500,000 yards of material. 

In this district near Taconite, the 
Oliver Iron Mining Co. is sinking a 
shaft on a new property to be known 
as the North Star. It is on land ac 
quired in the celebrated Great North 
ern Ore Co. deal. It will be- operated 
underground and its product will not 
be a wash ore 

Cutting a slice off the north end 
of Hibbing, is one of the enterprises 
in the Hibbing district in which the 
Steel 
Hibbing is the 


Corporation is now engaged. 
metropolis of the 
Minnesota ranges and, on account of 
the vast extent of the neighboring 
mines, is likely to continue so, but 
there is such wealth of iron under 
its foundations that, sooner or later, 
all, or the most of it, must move. 
The necessity for the work now in 
progress arises from various mining 
north and 
Burt, 


Pool, Hull-Rust and Mahoning mines 


considerations. To the 
west of Hibbing, the Sellers, 
have cut off egress from the town 
except over one road threading its 
way between open pits, while the out- 
let for the Burt-Pool and _ Sellers 
bends around the end of the town 
to the southeast and crosses property 
belonging with the Susquehanna mine 
of the Buffalo & Susquehanna Co. 
Sut this company is 
strip the Susquehanna mine and an- 
other way out must be found. To ac- 
complish this, the Sellers and Burt- 


preparing to 


Pool are to be given a new outlet 
which will carry their product west- 
This involved cutting through 
from the Sellers and Burt properties 
to the Hull and incidentally severing 


ward. 


the town’s connection with the coun- 
try to the northwest. This damage, 
however, will ‘be repaired by building 
a bridge over the new excavation. 
But this is only the beginning of the 
changes. In the northern end of 
Hibbing, close to the scene of these 
operations, stand the Steel Corpora- 
tion’s offices, engine house, machine 
shop, laboratory and a large collec- 
tion of structures used for mining 
and other purposes, and all of these 
are to be moved and the area stripped 
so as to make the mines involved, 
into a continuous open pit that will 
be in the neighborhood of two miles 
long. 

The site for the new headquarters 
has been chosen west of the south- 
erly end of the town. It consists 
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of 20 acres upon which work was 
begun last October, and since the 
Corporation has plans for extensive 
and costly buildings, it may be as- 
sumed that the location is one where 
shovels cease from stripping and 
town sites are at rest. The office 
will be three stories with a_ base- 
ment, and the machine shop 215 x 
115 feet, which will give more than 
twice the floor space in the old shop. 
The equipment in the old buildings 
is to he used elsewhere and new 
machinery will be installed in the 
new plant. 

Another. important feature of this 
program is the contemplated con- 
struction of a new railroad outlet 
from Hibbing. The stripping of the 
Susquehanna will greatly constrict the 
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tion in the neighborhood of Hibbing 
were mostly of the routine kind. 
West of the Mahoning mine, the Cor- 
poration is opening two new pits, to 
be known as the Unoand Dale. Neither 
is a large mine. The Uno may be a 
shipper the latter part of next season, 
but the Dale will not appear in the 
shipping list before 1911. Another 
new property will be the Mississippi, 
an underground property near Kewa- 
tin, which will be in the active list 
next year. It is to have an 8 x 20- 
foot timber shaft, with nothing out of 
the ordinary in its equipment or char- 
acter. 

Early last year, the Qliver Iron 
Mining Co. made an important change 
in the organization of the district. 
W. J. West, who was superintendent 
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Webb mine belonging to the Shen- 
ango Furnace Co., which will still 
further encompass the beleaguered 
town and will form a link in a chain 
of pits which it is declared may some 
day reach all the way to Chisholm, 
more than four miles distant. The 
stripping of the Susquehanna, already 
mentioned, will be a tremendous task, 
for the overburden is about 150 feet 
deep and is heavier than anything yet 
attacked on the range. When this 
work is to be begun has never been 
announced, but it is a fact that the 
engineers have all the plans ready 
and are only waiting for the company 
to give the word. One fact which 
lends reasonableness to the project is 
that the Sellers, which adjoins the 
Susquehanna, has been stripped in 
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Fitt AND APPROACH TO THE STEEL CORPORATION’S WASHER AT COLERAINE 


present limited area over which tracks 
can be carried out of Hibbing. It 
was stated upon apparently good au- 
thority that the plan was tto build a 
branch of the Duluth, Missabe & 
Northern south from Hibbing to meet 
the Alborn branch of the road and 
proceed thence to Duluth. This would 
involve building something like 20 
miles of road, but would give a some- 
what more direct route to the docks. 
It has not yet been definitely an- 
nounced that this enterprise will be 


carried out. 
Two New Mines. 


Aside from this extensive project 
the operations of the Steel Corpora- 


of the Hibbing district, also had the 
mines around Chisholm under his 
care. - This district is now divided 
and he keeps the Winnifred, Morris, 
Sellers, Burt-Pool, Hull-Rust and the 
new mines, while M. H. Godfrey 
takes the Pillsbury, Glenn, Clark, 
Chisholm, Leonard, Monroe, Tener, 
Myers and Hartley, with headquar- 
ters at the Monroe location near 
Chisholm. 

Other companies operating around 
Hibbing were kept exceedingly busy 
during the year, but new develop- 
ments in the region were not numer- 
ous, though some marked changes are 
contemplated for the future. One of 
the projects is the stripping of the 








IN Process OF CONSTRUCTION. 


some places to a depth of more than 
120 feet. 

The business of sinking concrete 
shafts, while rather an old story on 
the range, still attracts attention. 
Two of these are going down near 
Hibbing. One is at the Scranton, a 
mine adjoining the land on which the 
Steel Corporation is building new of- 
fices. This mine, in which the Lacka- 
wanna Steel Co. is interested, is to be 
operated by Pickands, Mather & Co., 
and the contract for the shaft was 
taken by the Foundation Co., of New 
York, which has a virtual monopoly 
on that sort of work on the range. 
The same company is at work at the 
Morton mine sinking a similar shaft 
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for the Tod-Stambaugh Co. The 
Scranton’s nearest neighbor is the 
Penobscot, a Steel Corporation prop- 
erty which now does duty for a well, 
a fact which suggests why a concrete 
shaft is advisable in that locality. 
Work began there in the early fall 
and in less than two months 80 feet 
of the necessary 150 feet had been 
excavated. Most of the digging was 
through quicksand, in which the clam 
shell ‘bucket could make rapid head- 
way. The shaft differs in no essen- 
tial respect from that at the Morton, 
which was recently described in de- 
tail in these columns, the only con- 
siderable departure from the ordinary 
being that while the shaft wall as 
viewed from the outside is cylindrical, 
the shaft is rectangular. Contrary to 
the general and uninstructed idea, 
these shafts do not sink gradually 
and imperceptibly as the excavation 
proceeds ‘from within. Their progress 
is by sudden drops with prolonged 
periods intervening when they are 
stationary. While the question of 
what will happen when a_ shaft is 
sunk is always an open one, the rapid 


‘progress already made and the _ bor- 


ings before work started lead to the 
belief that the Scranton shaft will 
find its way to bed rock without great 
difficulty, but it is not expected that 
the mine will be in the shipping list 
next year. The Scranton consists of 
120 acres and the deposit of ore is 
said to be extensive. 


Trouble at the Morton. 


The Morton shaft has encountered 
considerable trouble. It is to go 
down 190 feet and has been more 
than a year in sinking. In the fall, 
work came almost to a dead stand- 
still because of the difficult nature of 
a stratum which was reached at about 
130 feet. Blasting failed to loosen 
this material so that it could be 
handled by the clam-shell and a con- 
tinuation of the story of this work, 
telling how the difficulty was over- 
come, will make an interesting addi- 
tion to the history of engineering 
operations on the range. One rather 
striking feature of the operations at 
this shaft was the appearance during 
the season under the cutting edge of 
the shaft and inside of it of timbers 
that originally formed a_ cofferdam 
outside of the shaft when the sinking 
started. The gradual subsidence was 
the cause of this curious phenomenon. 

Just as the year was ending the 
Foundation Co. closed another con- 
tract for one of their shafts on Ogle- 
bay, Norton & Co.’s Woodbridge 
property near Buhl. Work was be- 
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gun there by the Oglebay-Norton peo- 
ple on a timber shaft during the year 
and was carried down for a distance 
sufficient to satisfy them that there 
was too much water to be handled 
by ordinary methods and the attempt 
was given up, and negotiations opened 
fer a concrete shaft. It is to go down 
95 feet and work is to be started as 
soon as the appliances and material 
can be assembled. The short distance 
the shaft will sink and the character 


of the ground lead the firm to believe 
that the shaft can be turned over to 
them next spring. The character of 
the shaft is similar to the Scranton 
shaft, a circular section outside and 
rectangular section inside. The shaft 
will be 10 by 17 feet. This mine lies 
next to the Whiteside mine of the 
Shenango Furnace Co., where a val- 
iant battle against water was in prog- 
ress during the season. It is a new 
mine with steel head frame and shaft, 
the first equipment of the kind on the 
range. At the end of the year, the 
company was 200 feet down and in 
ore, but at one time water was so 
abundant. that work was_ stopped. 
Late in the season, new pumps and 
boilers were installed and pumping 
started again. 

The Interstate Mining Co. the 
mining arm of the Jones & Laughlin 
Steel Co., has renewed the stripping 
of the Grant mine near Buhl. As 
early as last February, this project 
was put under way by letting a con- 
tract to Butler Bros. to do the work. 
About 5,000,000 yards will be stripped, 
1,000,000 of which was to be stripped 
the first year. This project is inter- 
esting because it follows the attempt 
made to strip the mine with clam- 
shell (buckets operated on _ cables 
stretched across the property. A per- 
sistent effort was made to demon- 
strate the usefulness of the plan, but 
the experiment appears to have had 
nothing more than a negative value. 
It showed that the method was not 
suitable for the work and _ Butler 
Bros. went back to the steam shovels 
and dump cars. 

Exploratory work was active around 
3uhl. The Duluth Exploration Co. 
had something like 10 drills at work 
on sections 13, 14 and 9, and the Carl- 
son Exploration Co. was also drilling 
near Buhl. 

To the eastward of Buhl near Kin- 
ney, the Seville Mining Co. has added 
a producing mine, the Seville, to the 
range. This is one of the enterprises 
started by A. B. Coates of Virginia. 
It is an underground mine and is far 
enough advanced to have accumulated 
a stock pile ready for shipping. In 
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the neighborhood and near the Jenn- 
ings mine, Swallow & Hopkins are 
stripping a new property known as 
the Helmer. James S. Rayburn is 
the superintendent in charge of the 
work. The Holland mine, formerly 
operated by this firm at Biwabik, is 
worked out and dismantled. It began 
shipping in 1905 and in its three ac- 
tive years produced 270,864 tons. 


Virginia Was Busy. 


Virginia, always a busy center, was 
not conspicuous in 1909 for new work, 
but the steady routine of digging out 
ore and sending it south kept the 
established mines busy. The Sliver, 
an M. A. Hanna & Co. property oper- 
ated by the Virginia Ore Mining Co., 
a subsidiary, continued stripping as 
its principal activity, although ore 
was reached and mined in 11908. 
Stripping was also active on the 
Steel Corporation’s Alpena, a mine 
which has never appeared in the 
shipping list except when hyphenated 
with the Sauntry, which was active 
in 1902 and has not been since. The 
Sliver and Alpena are adjoining prop- 
erties and to make room for their 
operations the tracks of the Duluth, 
Rainy Lake & Winnipeg railrad had 
to ‘be moved during the season. A 
spur from the Duluth, Missabe & 
Northern was run into the Sliver 
during the summer. 

Corrigan, McKinney & Co’s Com- 
modore had a busy year, but fell 
somewhat short ofits record. After 
the shipping season was done, a steam 
shovel was set to work excavating 
and grading for a new track to the 
mine shops. The variously named 
Oliver group operated by the Steel 
Corporation had a big season and 
will show well wp in the list of the 
year’s producers. Standard tracks of 
the Duluth, Missabe & Northern were 
built into the pit during the season. 

In June the city gave A. B. Coates 
the right to drill in the northern part 
of the town. He controls the min- 
eral rights to a property inside the 
city limits, and in due course it is 
expected that a new mine will be 
opened. 

At Chisholm the shipping by the 
Steel Corporation was confined to its 
underground properties and about 1,- 
800,000 tons were sent out. The 
Pillsbury and St. Clair were entirely 
idle, but stripping was carried on 
actively at some of the other proper- 
ties. At the Monroe, where the water 
conditions at one time compelled the 
pumps to work at the rate of 5,000 
gallons a minute, the pumping prob- 
lem is slowly solving itself and the 
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flow last season was only about half 
what it had been. 

In this district is located the Jor- 
dan, formerly operated by Corrigan, 
McKinney & Co. which is now 
worked out. A new enterprise in 
Chisholm is the mine on the shores 
of Longyear lake, which was proved 
ip by J. P. Labrec and is now being 
operated by the Euclid Mining Co. 
It is known as the Euclid mine and 
is now a producer. 

Early in February, the legal form- 
alities for the annexation of Sparta 
to Gilbert were completed as a part 
of the work preparatory to moving 
Sparta off its townsite and converting 
its streets and lots into an open pit 
mine. It was one of the Oliver Min- 
ing Co.’s projects and the purpose 


THE IRON TRADE REVIEW 


ready mentioned, undertook the con- 
struction of a system of waterworks 
for the combined villages. 

The Gilbert mine, at Gilbert, which 
appeared in the shipping list in 1907 
with about 100,000 tons and advanced 
to over 300,000 in 1908, has been 
greatly developed and could have 
sent down a million tons last year 
had that much been asked.. The 
Sparta mine at Sparta, a Pickands, 
Mather & Co. property, has been def- 
initely declared a worked-out mine. 

Eveleth, like its neighbor Virginia, 
was the scene of active mining, but 
not much that is striking in the way 
of new enterprise. The principal in- 
terest here centers around the new 
mine, the Virginia, which is being 
opened by Pickands, Mather & Co., 
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old underground workings being used 
as dumps, a new shaft was added to 
those already in use, and though the 
property is one of the old and highly 
productive mines, a good deal of drill- 
ing was done. The Fayal, which 
closed the season of 1908 with a total 
production of 16,253,193, added enough 
more during the year just closed to 
run its total production to over 18,- 
000,000 tons, and thereby passes the 
Mountain Iron in total product and 
heads the list. The Fayal, however, 
has never equaled the 2,563,111 tons 
of the Mountain Iron for a_ single 
year’s production, ‘and could not have 
taken the lead had not production 
from that property been cut to some- 
thing over 200,000 tons in 1908 and 
shut down in 1909. Stripping in the 
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was to extend the Genoa mine, which 
ceased operations after a strike in 
1907. To carry out the plan, the 
Steel Corporation was compelled to 
buy out numerous land owners at 
prices which would remind a real 
estate dealer of boom times in Los 
Angeles. The houses were either 
moved or torn down, and their for- 
mer owners flocked to Gilbert, a 
short distance away. The town num- 
bered but a few hundred and by Au- 
gust tracks were laid up the princi- 
pal streets of the village. Before the 
close of the year the street itself had 
largely disappeared and in its place 
an open cut had appeared with two 
steam shovels working in it. In addi- 
tion to its work in moving the vil- 
lage, the Steel Corporation, as al- 


west of the Adams mine. The fee is 
owned by Marshall Alworth, of Du- 
luth, and the stripping contract was 
awarded to Winston Bros. & Dear, 
who began work last summer. A 
mining man familiar with the prop- 
erty described it as almost an ideal 
mine of the Mesabi range type. It 
lies on the side of a hill, where the 
drainage problem almost solves itself, 
has an overburden of only about 25 
feet, and contains a large body of 
Bessemer ore. It will be among the 
shippers next season. 


Fayal Has Good Season. 
The Adams mine was active both 
in shipping and development. A 


large amount of stripping was done 
on the property, the caves from the 








THE LEAD IN Point oF ToTAL PRODUCTION. 


Fayal is continuing this winter and 
some decided changes in the aspect 
of the mine will ‘be made before ship- 
ping begins again. 

During the season, the operation 
of the Spruce required the caving of 
a considerable area just adjoining the 
main street of the town, and the 
property was vacated and _ fenced. 
The cave extends up almost to the 
back doors of some of the business 
places on the street, but it is stated 
that operations in that direction will 
extend no further. 

Toward the eastern end of the 
range at Biwabik and beyond, there 
was considerable new work in prog- 
ress. Joseph Sellwood began early 
in the year to get a new property 
south of the Stevens, called the Per- 
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kins, in shape to ship. McArthur 
Bros. began shipping and mining and 
before the season was done they had 
cut through the over-burden and taken 
out about 60,000 tons of ore. Mc- 
Arthur Bros. also went to work on a 
new property, the Hudson, for Pick- 
ands, Mather & Co., and a track was 
laid from their Mohawk mine to the 
‘Hudson. This property will ship the 
coming season. A new _ shaft was 
built at the Mohawk and at the Ban- 
gor ore was reached and considerable 
drifting was done. This was one of 
the earliest mines on the range to be 
supplied with a concrete shaft. Water 
is a bothersome feature of mining in 
this vicinity and the mine is already 
pumping about 3,000 gallons a minute 
with the prospect of an increase as 
the workings are enlarged. 

The Hector and Ajax at Biwabik, 
formerly controlled by George A. St. 
Clair, of Duluth, which were quite 
generally supposed to be worked out, 
were turned ovér during the year by 
Mr. St. Clair to the Interstate Mining 
Co. and work has been resumed at 
both mines. The Spring mine, con- 
trolled by Mr. St. Clair, which had 
been allowed to fill with water, was 
unwatered after having been idle a 
year and operations were resumed in 
December. An 80-acre tract north of 
the Spring, which is not yet named, 
will be added to the list of Mesabi 
range mines during the year. It is 
to be stripped and operated as an 
open pit. In resuming operations at 
the Spring mine and opening the 
other property there, Mr. St. Clair is 
pushing operations close to what is 
believed to be the eastern limit of the 
workable area of the Mesabi. They 
lie five miles east of Mesabi Junction. 


New Sellwood Property. 


A new mine to be added to the Sell- 
wood properties is the Pearson at 
Nashwauk, another growing center 
on the Mesabi. It lies north of the 
La Rue and though wholly a product 
of last year’s work, it shipped 60,000 
tons. During the season, A. P. Silli- 
man, of Hibbing, drilled extensively 
between the town and Swan Lake, 
four miles north. At the La Rue, 
which during the season became one 
of M. A. Hanna & Co.’s properties, 
Butler Bros. stripped a new approach 
and continued the conversion of the 
mine into an open pit. At Nashwauk 
and to the westward in the Coleraine 
district, considerable trouble was oc- 
casioned early in August by a tre- 
mendous fall of rain which flooded 
the open pits, stopping operations 
and causing considerable delay and 
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damage. The mining and commercial 
interests of both of these towns will 
be benefited by the extension of the 
Great Northern from Nashwauk to 
Grand Rapids, which was completed 


about the close of the year. 
VERMILLION RANGE. 


Actual mining operations on the 
Vermillion range were confined during 
the year to the properties of the 
Oliver Iron Mining Co. with the one 
notable exception of what was done 
on the famous Section Thirty prop- 
erty, now controlled and. operated by 
George A. St. Clair of ‘Duluth under 
an arrangement with the fee owners, 
the F. W. Eaton estate, Lon Merritt, 
R. H. Fagan, George Lonsdorf and 
L. C. Harris. The property, which 
lies eastward of Ely, about two 
miles, was located in 1883 and that 
same year a contest as to its owner- 
ship arose and lasted 20 years, finally 
ending in the supreme court of the 
United States. During that time, a 
fortune was spent in fighting for the 
property and another lost in futile 
development work before the prop- 
erty was proved to be a mine that 
would pay for working. Among the 
interests that tried and failed were the 
Clergue syndicate, the Shagawa Iron 
Co. and the Midland Steel Co. One 
shaft on the property was down 550 
feet when Mr. St. Clair took hold 
about two years ago and another was 
down about 90 feet, while one of the 
numerous drill holes on the property 
is 1,300 feet deep. The shallower of 
the two shafts has been deepened to 
150 feet and proper drifts and cross 
cuts made so as to develop a con- 
siderable ore body and a small stock 
pile has been accumulated. Many 
samples of the ore have been anal- 
yzed, showing that some of them ran 
as high as 67 per cent in metallic iron 
with the average well over 60 per 
cent while in physical character the 
ore corresponds with that from the 
Pioneer mine near Ely. 

At present the mine is completely 
isolated from the rest of the world 
owing to the lack of railroad facili- 
ties, but it is stated that this difficulty 
will be remedied during the coming 
season and it is expected that the 
mine will appear in the shipping list 
before another year, thus breaking 
the monopoly of Vermillion ores 
which has been held by the Steel 
Corporation for years. There is, 
however, one reason for qualifying 
this statement. There has been a 
good deal of negotiation for the con- 
trol of the property and, while Mr. 
St. Clair may operate the mine him- 
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self, it can also be stated that he 
may turn the work over to some 
other interest. 

It has been a generation since the 
mines at Tower on the western end 
of the range and those at Ely on the 
eastern end were discovered and 
while the formation can be traced all 
the way from one town to the other, 
nobedy has ever actually developed 
and operated any new and _ successful 
mines in the district, though millions 
of dollars have been spent in explora- 
tory work on the Vermillion. The 
discovery of 'the M-esabi range and its 
possibilities for cheap mining put an 
end to activity on the Vermillion, 
but with the growing conviction that 
the Mesabi offers no further fields 
for the prospector and the success of 
Section Thirty, activity on the Ver- 
million has returned to fever heat. 
Opinions differ as to how these new 
enterprises will fare. Claims of new 
discoveries were made throughout the 
season and doubtless most of them 
are sincere while it is possible that 
some of them are founded on some- 
thing more substantial than enthus- 
iasm. It is not unreasonable to be- 
lieve that there is more ore on the 
Vermillion than has been uncovered, 
but the attitude taken by careful min- 
ing men toward all these new enter- 
prises has been that of the man who 
says “Show me.” 

This attitude is based upon the long 
record of failures and upon the known 
unreliability of drill records in opera- 
tions On the Vermillion. One experi- 
ence of the Oliver Iron Mining Co. 
along that line will indicate the rea- 
son for the skepticism. From a drift 
in one of the company’s mines, a dia- 
mond drill was started downward at 
an angle of 45 degrees. This drill 
made its way for a distance of 1,625 
feet and when tests were made it 
was found that the drill had gradually 
changed its course until at the ex- 
treme end of the hole it had turned 
upward and was on its way to the 
surface when drilling was discon- 
tinued. 


Many Operators. 


A catalog of all the interests now 
engaged in drilling and test pitting 
on the range would ‘be a long one 
and not particularly significant. On 
at least 11 locations on the range, 
drilling or other exploratory work 
was in progress during the year and 
probably ‘tthe number is considerably 
greater. Some of these enterprises 
are in new locations and others on 
lands that have been tried out more 
or less in other years and abandoned, 
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while a large number of companies 
have been formed or are being pro- 
moted. 

Prominent among those who are 
seeking new mines on the range are 
J. P. Labrec, who recently developed 
the Euclid mine at Chisholm and 
turned it over to the Euclid Mining 
Co. The moving spirit in the Ver- 
million Steel & Iron Co., which is 
doing a good deal of work, is Thomas 
J, Walsh, who has been advocating 
the claims of the Vermillion for the 
last quarter of a century. Another 
prominent interest is the Vermillion 
Iron Development Co., which has 
prospects in ‘the neighborhood of 
Tower and the township next east, 
while the Roy Development Co. has 
sunk a shaft near Tower Junction. 

In actual mining, the Vermillion did 
not enjoy the same degree of activity 
as that experienced on the Mesabi. 
The mines were not driven to ‘their 
full capacity and in fact not much 
more than half the ore that could 
have been mined went to the docks. 
At the Pioneer, a new steel shaft 
house and ore trestle went up during 
the year, marking the disappearance 
of tthe last wooden shaft house on 
the range. At the close of the ship- 
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ping season, the Pioneer had a stock 
pile which was roughly estimated to 
contain about 70,000 tons. 

The one range remaining for men- 
tion is the Cuyuna, where all the 
work so far accomplished has been of 
an exploratory and preliminary char- 
acter. The district is now served by 
the Great Northern Railroad, but it 
is expected that next season will see 
the Cuyuna Iron Range. road com- 
plete to Crosby in anticipation of the 
beginning of actual operations. Rog- 
ers, Brown & Co. and George H. 
Crosby are the principal operators on 
the range, though exploratory work 
has been carried on by a number of 
other interests. Rogers, Brown: & 
Co. at their Rabbit Lake property 
have a mine sufficiently developed to 
have accumulated a stock pile and if 
any shipping should be done next 
year from the district, it will be by 
that company. 

During the season, an important 
change in organization took place 
when M. A. Hanna & Co. acquired 
control of the Pittsburg Iron Ore 
Co., under which the Nassau mine, 
at Hibbing, the Croxton, at Chis- 
holm, the Hobart and Brunt, at 
Mountain, and the LaRue, at Nash- 
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wauk, are operated. Of these prop- 
erties the LaRue and Croxton have 
been the most active producers. Un- 
der the new organization, the Nas- 
sau is being developed and Brunt is 
being stripped. J. D. Ireland, with 
offices in Duluth, is general manager 
of all the Hanna properties on the 
range, having assumed that position 
during the season. C. E. Hendricks, 
who had charge of the Hanna mines 
before the transfer, was made gen- 
eral superintendent, and Alfred Mar- 
tin, who had been superintendent of 
the Pittsburg Iron Ore Co. properties, 
was made assistant superintendent. 
As a part of the change, the range 
headquarters of M. A. Hanna will be 
moved to Virginia, where a’ new 
office is now building. 

Another organization change was 
that which made J. H. Hearding, 
formerly in charge of the Adams and 
Spruce mines for the Oliver Mining 
Co., assistant general manager of 
that company, succeeding John H. 
McLean, who became general man- 
ager. R. J. Mitchell took the posi- 
tion made vacant by Mr. Hearding. 

(A review of the year in the Mich- 
igan and Wisconsin ranges will be 
published next week.) 


TWELVE NEW BLAST FURNACES BLOWN IN 
DURING 1909 IN UNITED STATES | 


In Round Figures Country’s Pig Iron Producing Capacity 
Today is 31,000,000 Tons — Interesting Comparisons for 


Past Five 


Twelve entirely new blast furnaces, 
with an annual capacity of 1,930,000 
tons, were blown in during 1909 in 
the United States. The absolutely 
new blast furnaces blown in during 
the past five years have been as fol- 
lows: 


Year Number Capacity 
a Ds Kae bay stew eas.oaaies 10 1,292,000 
rch Vshdspaneus been aes 9 1,135,000 
PE aiabwhbvewsevecweocanen's 15 2,065,000 
Dak 69 pc oo cbiwee od dees st 10 1,188,000 
DUR Pe akavncccectbevaeesece 12 1,930,000 

PEG PORTS on ccc cc cscce 56 7,610,000 


As has been noted before in these 
annual reviews of blast furnace con- 
struction, only absolutely new blast 
furnaces, not replacing either old or 
obsolete furnaces, are considered. 
The annual ratings are, in general, 
average ratings, taking into account 
the necessity of repair and relining; 
approximately speaking, the average 
daily capacity for 11 months in the 


Years — Possible Output for 


By B. E. V. Luty. 


year, allowing one month per. year, 
or three months in three years, for 
relining and other repairs. 

Furnaces grow old and then obso- 
lete; but old furnaces are also re- 
paired or rebuilt, and experience has 
shown that rebuilding and otherwise 
improving old furnaces more than 
makes up for those which are wholly 
abandoned. The evidence is thatthe 
actual growth of blast furnace capac- 
ity in the United States is somewhat 
greater than would be accounted for 
by the absolutely new furnaces which 
are here cataloged. Through im- 
provements, harder driving, etc., the 
performance improves. It may be 
urged that the leaner character of 
ores won from old and_ exploited 
regions cuts down the output of 
blast furnaces. Some _ such _ result 
may in time be observed; suffice it 
to say that it has not appeared in 
Statistics thus far. If it has exerted 





This Year. 


an influence, the influence has been 
more than met bythe other influences 
referred to, of harder driving and 
improvements to old furnaces. 

The subjoined list names the en- 
tirely new furnaces blown in during 
the past five years. The sizes and 
rated capacities are given. It is pos- 
sible that the personal equation some- 
times enters into the estimate of the 
annual capacity of a furnace; never- 
theless the comparison of ratings 
with sizes is interesting, as varying 
somewhat in different districts accord- 
ing to the ores to be used, while the 
variation in size of furnace on ac- 
count of character of ore, or char- 
acter of product desired, is also of 
interest. In general, it may be noted 
that merchant furnaces intended to 
make a variety of grades, are as a 
rule built smaller than steel works 
furnaces, on account of thus being 
more manageable. 
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NEW 








FURNACES BLOWN IN, 1905-9. 

- Date Name of Annual 
blown in furnace - Location Size Capacity 

1905 
Jan. 1 Pine’ Lake (Chi.)#.......6.% Boyne Gite, Mien .. 26. oe ck 60x 10% 29,000 
jan: .°3 i A A. 5 5 au siaa.e ieee AIR INNRN AU ei ee $5.x 22 150,000 
Jan. 21 Lackawanna No. 4.........- ES ee: SE re er 94 x 24 180,000 
Feb. 7 ee ieee oe ee mea As ies ened 85 x 22 150,000 
Feb. 22 PA TEE ecg nts oGe sy < CeRAO KS NE LER. sks 0A what cue. wie bids Bhe 2 85 x 22 150,000 
Apr. 28 I PS 6 oc ee 2 co's ED ae 5: RET Raper eee 3 . 87x20% 100,000 
June 23 Woodward No. 3#......+.-- Wobawatty, Maes cikietcs kt. 85 x 20 90,000 
July 5 Buff.-Susq. No. 2f.....0ec0e- PSG BM Nas dS walernn. «wenn Ss a 80 x 20 113,000 
Sept. 3 Lackawanna No. 5.:......-- i Re PA ee BS 94x 24 180,000 
Dec. 28 Mincomatiete ID? 6.6 ces ic ewe ce RCKOCRPOT PB 6 ik. i tebe 90 x 22 150,000 
eben tia PO ae 2 PO os 5 Fd ir i Pies RO eK 1,292,000 

1906 
Jan. 17 CONS IEE, Fs kkcccvceaeen TOUMGIOMIE ME. oie + 6503 b0ans ex 85 x 22 150,000 
Jan. 21 Minke NG. 4). s4.6ccccccsv sees Tanees, Qos es iesas 90x 21% 145,000 
Mar. 6 Cagiies (CHL DG i vcvcccusces eR Ae a 60 x 12 40,000 
May 1 Lackawanna No. 6......0.5 PED) <0 > Res nas noe ona as ee ee 94x 24 180,000 
Tune 21 aa Were: Ec. ics awe eet AGRI. os s.s.nicad oa uw - 90x22 160,000 
Sept. 2 OS SR ere eer DURE OEEEES 0 ta G hk bec ese oer eae 90 x 22 150.000 
Sept. 3 Patmerton No. 27% 245.0006 Be es MC Te ee ee 70x 14 20,000 
Sept. 6 erg et P er eT MONEE RC sc ccccdocsocseeseue 85 x 21 150,000 
Oct. 3 FEROGUDEON © SUOs  Bi-o.a's oe wee awies Some, (On bce iiuc shen 85x19% 140,000 
Tetel ti 1906, 5° TORROER «cask os kw ns 09 bens 9a 1,135,000 

1907 
Jan 1 Beaeelton No: 3e ics ccswise Ca) ne 85x 20% 150,000 
Jan. 5 Tees NG: Zhi doce snc neecs ORME NL a.vb.6 specs oe d'y woes. 6 80 x 20 135,000 
Jan. 14 AMMEN a Vase 5 59 ke 3 aie eas fi SS ig i ee i eee 80 x 20 140,000 
Feb. 1 Pederal No. LPs. ci. cccscews Sante Chicheo. I, occccesvenss 75x18 110,000 
Feb. 12 Lecrawanuns NO. 23 .cwwerisies PO. LY Web ees woe ks ch dade 85 x 22 180,000 
Apr. 22 ee Teer eee South Bethlehem, Pa........... 90 x 22 140,000 
May 2 PERFVUIS BG sos Kccsecescves OS rrr 77x17 90,000 
May 2 ee ree eer ee ee ROME GION 6G oe. so Sess ee 8 oc ae 85 x 20 125,000 
Tune 4 Carrie No.. 6 iivi «ahi. ewttealer ONES Re ee eer re 85 x 22 160,000 
June 16 hos & CTC CO Se ee en ENE wist ues co's 02 S50: ce Maree ree So Ya 100,000 
Aug. 3 Cerne) (INO. eo ons Sows cee eee NNR) CREAMS I 55 mtd cana a's Merwe 85 x 22 160,000 
Aug. 7 cueeria Ne. Sic. c.csceeh ee ER ees ore 85 x 21 150.000 
Aug. 30 UE, ihe aig eipras Sly iee aw @.6 Wee indiana Harbor, Ind... ...cccccss 85x19¥% 125,000 
Sept. 26 CANONS ES wing ee sicevcteeeeas 2 EPs er eter Creer 90 x 22 150,000 
Oct. 10 pe: , O ) oes a a. Ser 90 x 23 150,000 
etme SR0rs 05 ORR ack ss ha dc tsa dadtipeaena scenes 2,065,000 

1908 
Apr. 30 Vanderbilt No. 27: ......000: SGN ORIEL, ) 5 165 sk nde hee eee 80x18 80,000 
June 30 Brarventer Is 336 occ. 0 sve ene OR, CHICRRO, TMs. o.6cciccc cc 90 x 21 140,000 
Aug. 22 PESMOMUT. 6% scp 4 60's 40.018 00 a epee NN OS any ca ice 6 oases es 80x18 100,000 
Oct. 4 FIOCD. CSCOB)Y: 26 ccsicieces TOCRON,  AOe! le naand <medac eke eige.s 75x17 28,000 
Oct. 16 ah eT Oe ERECT ETE Cr NU RES aara'd Sid, Son kas ee 80x 19 100,000 
Nov. 2 EE MRL Fwd ioe we cess eens Teme. . HES, Sawa vices das 88 x 22 180,000 
Nov. 21 OO, re per eet ty Peeitit) 0h. tes bees ssa ekaeeae ws 75x18 80,000 
Nov. 23 Tube tot ca alc ois die ang haralt Woonmenwe Ce a0Sasc ck bea Fe 88 x 22 180,000 
Dec. 21 RS ES | de ee eee Giee ss Tes i's ss. sieass taxes Sees 88x 21% 150,000 
Dec. 28 Mente? Tee: 88 ho wacpandkews RS. DOMED 5 <:wcuatete.e ence sind bP ele 88x 21% 150,000 
2 OGh eh FP0Gi 10. TGR a ek oc dic-o ae oe ees cows 1,188,000 

1909 
Jan. 15 ee aS SRE ere ec eee | Se iovepnee, Solan 150 000 
Feb. 11 GORE SERRE CO oi yh ass Ca eees VOMOMEIIWE, . Gi iiss Sek S ic 6 o 5 0 95 x 23 182,500 
Mar. 17 ppuetenne: Tit oF. oo csccacas SRUNEMOUINN SEU 654-6-6-4 o:0:4:0.8:0. 9: <i>, Samae 182,500 
June 13 Ceeee SU. SR a as wavicnsc cv eces ee iy RE arte nay i Onn a 88 x 21% 150 000 
June 29 Swe on ee eee eee Ron ae. Ree ee Oe 95 x 23 182,500 
July 14 i See ee eer GIRS Ns, Wavawawect ee eaeneees 85 x 21 150,000 
July 15 IEG BE EG Fecha Me ev cewneles DOU CICANG, Bld 6065 esi ccscewe 80 x 20 125,000 
Aug. 11 Praneeené NO. 6. scsccsceecan Bo ae, a rs Se 95 x 22 182,500 
Sept. 20 Cleveland NO. 2%. ....+<008: Oy ere re eine 90 x 22 150,000 
Nov. 20 GR De HE Ag clans a Fdsiek oat ERS GG oo se su Vedacees 88x 21% 150 000 
Dec, 1 Aliewiona TRO. Leisciesscsew'l RARE CEPR. b> hi. 9,9: Fad ae wae 90 x 22 175,000 
Dec. 4 Os Ie ee ee es nee UNS A oo tae ates, DENSA eRe rts 88x 21% 150,000 
Bee, WO APOS, 2 COMMER. 5565 oe Secale s enh eke wes nee 1,930,000 


+Merchant furnaces. 
*United States Steel Corporation furnaces. 


A few names have been furnished by the writer to furnaces which appeared to lack them. 
The distribution as to ownership of the above furnaces is as follows: 


U. S. Steel Corporation 


Merchant interests 


Total 


Independent steel works 2.06... .cccccseccic. 





Furnaces Being Built. 


Including only furnaces which are 
definitely in course of erection, the 
following may be noted: 

The Republic Iron & Steel Co. is 
building a fourth furnace at the Has- 
elton group, Youngstown, O., to be 
completed before July 1. 

The River Furnace & Dock Co., 
Cleveland, O., allied with Corrigan, 
McKinney & Co., was incorporated in 
January, 1909, and in March let con- 
tracts for two furnaces; one is ex- 
pected to be in blast in February and 
the other at a later date; for tab- 


Number. Capacity. Percentage. 
wees 22 3,405,000 
na Vad. 17 2,625,000 34.5 
RY PA 17 1,580,000 20.8 
vec etal 56 7,610,000 100.0 
ular purposes this article will take 
the liberty of applying the name 
“River” to these furnaces. 

The Detroit Iron & Steel Co. is 
completing a second merchant stack 
on Zug island, Detroit, Mich., which 
will probably be in blast in Febru- 
ary. 

The Wickwire Steel Co., Buffalo, 
N. Y., is building a second furnace 
on Rattlesnake island, near Buffalo, 


which will probably be in blast in 
July. 
The East Jordan Furnace Co., East 


Jordan, Mich., is completing a char- 
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which will probably be 
completed in January. It is under- 
stood that the product has been sold 
for a term of years to the American 
Car & Foundry Co. 

The Bethlehem Steel Co. in Octo- 
ber, 1909, let contracts for two new 
furnaces, to be known as F and G, 
which will probably be completed 
time after July 1. The fur- 
nace D, which the company will 
probably complete in February, is 
understood to replace a former num- 
ber, and for conservatism is not in- 
cluded in the summary. 

Worth Brothers Co., Coatesville, 
Pa., which manufactures open-hearth 
steel but has not hitherto made pig 
iron, is building a furnace which is 
expected to be in blast about Feb. 1; 


coal stack, 


some 


early in October, 1909, it broke 
ground for a second furnace, which 


will follow at a later date. 


The Youngstown Sheet & Tube Co. 
in September, 1909, broke ground for 
a third furnace at Youngstown, 
which is expected to be completed 
some time before July 1. 

In December, 1909, the American 
Steel & Wire Co. was authorized to 
build No. 4 furnace at the Central 
group, Cleveland, O. 

The Jones & Laughlin Steel Co., 
which blew in its first Aliquippa fur- 
nace Dec. 1, 1909, has two compan-- 
ion furnaces almost completed; a 
fourth furnace is much less. ad- 
vanced. 


The Indiana Steel Co. at this writ- 
ing has practically completed the two 
remaining of the eight Gary furnaces 
authorized, and is ready to blowthem 
in at almost any time. 


Summarizing the foregoing  fur- 
which are practically certain 
to be completed ready for blowing in 
during the first three quarters of 
this year, designating the merchant 
stacks by (f) and the Steel Corpora- 
tion stacks by (*) as in the pre- 
ceding table, the following appears: 


naces, 


Annual 
First quarter: capacity. 
Gamer De: BF. Pe Ce Rote 50,000 
sare ° NG OKs obs). ilne ds tienen 150,000 
River NG.) A0s.. ..scudecduedonsson 140,000 
Se” TUG 6 ks ici web's tcaawniebens 100,000 
By Foon (CU iis. fas cle ie 24,000 
Went AEE oo c cnddeds i cuckeeamin 120,000 
Aliatinnn: IG. © Beis ois olds ee cidbasen 175,090 
Aam ge TIM! 8s 6 hie beedtageste 175,000 
Baeht PAFMAOOD «5. ccscde temas obs 1,034,000 
Second quarter: 
pT ROP ee 150,000 
Tee Ree Bec kws cedbest cotwecbacae 180,000 
BOO « DRG: itp ecéexctaaasn 330,000 
Third quarter: 
River: (ING. 2ticweass tne dasa 140,000 
Wickwite Na. 2. occ ccsassakausoses 140,000 
Bethistet Fc csscctanncasctaueea 140,000 
ees. ABS ve.csavadeinakna eben 140.000 
Woot: e.> Do cvancetenlaceedian 120,000 
Camtaeh: Wes 4? a ovcscns civestese oh 175,000 
LPP ee re ere re 855,000 


Grand total, 16 furnaces, 2,219,000 tons an- 
ual capacity. 
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Prospective Total Capacity. 


It is now in order to seek means 
to ascertain the present and pros- 
‘pective pig iron producing capacity 
of the country. It is well known 
that the capacity cannot be predicat- 
ed upon the sum total of the ratings 
of all the furnaces in the country. 
Some capacities are over-stated, and 
many furnaces are technically in the 
producing class but practically they 
do not produce. There is nothing, 
then, but to take actual performance. 
New furnaces are continually com- 
ing in and adding their contributions 
for various portions of the year in 
which they first appear. There is 
nothing to do, then, but to subtract 
the output of the new furnaces in 
order to arrive at the foundation. 
This can be done, for the output of 
the new furnaces is fairly well known, 
and in any event one is estimating 
the smallest factor. It will be re- 
called that from about the close of 
1904 until nearly the close of 1907 
the blast furnaces of the country 
were continuously under full pres- 
sure, and may be assumed to have 
done the best they could. Inasmuch 
as we have a complete list of the 
new blast furnaces which came in 
during this period, and official sta- 
tistics of the actual production by 
half years, let us deduct the contri- 
bution of the new furnaces and see 
what the old furnaces did. A _ sim- 
ple chart devised by the writer per- 
‘mitted a quick computation of the 
contribution which each new furnace, 
coming in during a half year, would 
make to that half year’s output. 
The following table has been con- 
structed by this means. It shows 
what it may reasonably be assumed 
the new furnaces contributed to the 
country’s output, by half years, from 
Jan. 1, 1905, to June 30, 1907, a 
period during which it is fair to as- 
sume the old furnaces made all the 
pig iron they could. It will be ob- 
served that to the half year in which 
they were blown in the furnaces con- 
tributed a portion of their capacity; 
to succeeding half years, of course, 
it is assumed they contributed full 
output. 

The balance in the above table 
represents approximately the output 
of the old furnaces, in existence prior 
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to Jan. 1, 1905. What is remarkable 
about the showing is that the output 
of these old furnaces appears to have 
increased 400,000 tons from the first 
half of 1905 to the second half of 
that year, and then to have made a 
further increase of 430,000 tons to 
the first half of 1906. In the next 
half year, the second half of 1906, 
there was a decrease of 230,000 tons, 
but the following half year, the first 
half of 1907, there was an increase 
again, of 277,000 tons. 

It is usually assumed that after a 
period of depression, such as_ that 
in 1903-4, the furnaces for a _ while 
do unusually well, an abnormal num- 
ber having been relined and _ other- 
wise repaired, so that in the early 
part of a period of sustained demand 
they do above their normal, and in 
the latter part of it they do below 
their normal. If the rule was in 
force in the above instance one must 
admit the working of other forces 
which covered up its results. Grant- 
ing the rule worked, the increased 
production shown is the more note- 
worthy. Either quite a number of 
furnaces which were productive in 
1906 were idle in 1905, particularly in 
the first half, or through rebuilding, 
harder driving or what not the fur- 
naces made much better outputs in 
the second portion of the period. 

However the showing is explained, 
one must grant that what the old 
furnaces did from July 1, 1906, to 
June 30, 1907, represented what they 
could do at any time under fair con- 
ditions. This, then, gives us our ba- 
sis of capacity for the country, sub- 
ject to additions for new furnaces, 
and it is worth all the trouble in- 
volved to reach it, for information 
as to the new furnace capacity of 
the country is of relatively little 
value unless we know to what that 
capacity is being added. 

The actual output, according to 
official figures, July 1, 1906, to June 
30, 1907, was 26,303,985. The new 
furnaces blown in during the second 
half of 1906 produced about 119,000 
tons in that half year, and about 
235,000 tons in the first half of 1907. 
The new furnaces blown in during 
the first half of 1907 produced about 
369,000 tons in that half year, the to- 
tal of these being 714,000 tons. De- 





CONTRIBUTION OF NEW FURNACES. 


First half, 


Second half, First half, Second half, First half, 














Blown in during— 1905. 1905. 1906. 1906. 1907. 
Renee male 9908 oo. . <6 ese sone 338,000 487,000 487,000 487,000 487,000 
EN EN yo) ee ETE Eee Pl ites 119,000 256,000 256,000 256,000 
Serae- S908: .. ss .'os css oo tes eT 185,000 440,000 440,000 
es SN Se ac cae ees 0 pay 119,000 235,000 
| AR aR Se es Eo bet ak 360,000 

Total contribution .......... 338,000 606,000 928,000 1,302,000 1,778,000 

Country’s output ........... 11,163,175 11,829,205 12,582,250 12,724,941 13,478,044 
SE ee err tee bo 10,825,175 11,223,205 11,654,250 11,422,941 11,700,044 
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ducting this from the actual make, 26,- 
202,985 tons, leaves 25,488,985 tons, 
or, in*round figures, 25,500,000 tons, 
which we may set down as the proved 
annual capacity of the furnaces which 
were completed July 1, 1906. 

This, then, is our foundation, proved 
by actual performance after the fur- 
naces had been under the pressure 
of prosperity for from one and a 
half to two and a half years. Ex- 
perience having shown that the old 
furnaces do better year by year, 
through rebuilding, etc. and know- 
ing that in the past two years a con- 
siderable number of old _ furnaces 
have been rebuilt and otherwise im- 
proved, some even now undergoing 
such improvement, we may proceed 
with confidence to compute actual 
capacity at different dates, as below: 


Actual capacity, July 1, 1906....... 25,500,000 
New furnaces, July 1, 1906, to Dec. 

PAGANO? ek cacdecwces sae sees vias 2,375,000 
Ceeinae cee. 8. J008 6 ors ccc everest 27,875,000 
mew. capacity in. 1906.6. 66. ccs ee 1,188,000 
oe Oe a |, re eer 29,063,000 
New. capacity i1f 1909.0... ..ssewese 1,930,000 
Caseriy, Ton: 1, W910; 6004. cesswes 30,993,000 


In round figures, then» the capacity 
Jan. 1, 1910, is 31,000,000 tons. Our 
furnace reports have shown the 
country to be making pig iron at a 
greater rate than that. We may as- 
sume that the discrepancy tends to 
prove the conservatism of our fig- 
ures, and at the same time proves 
the justice of the claim made in well 
informed quarters that such a dis- 
proportionate number of furnaces has 
been relined and otherwise gotten 
into good shape that the recent pace 
of pig iron production is one which 
could not be maintained without fur- 
ther accretions to the ranks. Year 
in and year out, we believe the ex- 
isting furnaces could just comfort- 
ably maintain an average rate of 
31,000,000 tons. 

As to. prospective capacity, we 
found we had the following new ca- 
pacity due in 1910: 


ee eee ee eee 1,034,000 
OOO MMMEOEE oS an othe e 00h G3 hss 330,000 
ee UNE 6a 5 eas ous As shed esas 855,000 


With 30,993,000 tons capacity Jan. 
1, April 1 would find 32,027,000 tons; 
July 1 would find 32,357,000 tons, 
and Oct. 1 would find 33,212,000 tons. 


Possible Production in 1910. 


What the country will make in 
1910 no one can predict with any cer- 
tainty. What it would be physically 
possible for the furnaces to produce 
can be computed with considerable 
precision. Recent performances show- 
ed a rate which with the new fur- 
naces blown in toward the close of 
the year would make a rate of 32,- 
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000,000 tons a year, but part of the 
good performance was due to good 


weather conditions and part to the 
furnaces, as a whole, being in par- 
ticularly good shape. For a_ full 
year’s performance these same _ fur- 


naces could not make 32,000,000 tons, 
probably not 31,500,000 tons. Assum- 
1910 to 
middle of 


ing the new furnaces of be- 
come the 


the quarters to which they have been 


productive at 


assigned, they could contribute, figur- 
ing precisely, 1,430,000 tons, and from 
these data we may assume the phys- 
ical capacity of the blast furnace in- 
dustry in the United States for the 
year 1910 at 33,000,- 
000 tons. It is improbable that they 
could make materially more than this 
under the conditions, or that 
if they had the incentive to run they 
would be likely to fall greatly 
below this tonnage. 

It is to be noted that the 33,000,000 
tons we assume as the possible make 


approximately 


best 


very 


for 1910 is approximately the same 
as the capacity found for Oct. 1 of 
the year. The approximate  coinci- 


dence is due to the fact that in figur- 
assume a 
furnaces, 
whereas 


ing capacity on Oct. 1 we 
the 
etc:; 


for 
relining, 


conservative 
for 


rating 
allowing 
for the calendar year’s possible 
put we start the existing furnaces at 


out- 
what ‘may be considered something 
above their normal rating, on 
count. of their 
good condition 
additional the 
not make much more 
probably, than in 1910. 


The Rule of Doubling. 


ac- 
particularly 
Without 
could 
1911, 


being in 
for a time. 
furnaces country 


iron in 


According to the temperament of 
the individual, a capacity for mak- 
ing approximately 33,000,000 tons of 


pig iron in 1910 may or may not seem 
large. Hitherto has 
doubled, on an average, once in just 
months than 10 years. 
The rule is well established, by care- 
ful comparisons, but it cannot be 
applied at random, on account of 
the wide fluctuations in output from 
one year to another. The decennial 
years after 1870 were all record 
breakers in their time. To double 
production every 10 years would 
make the 1910 output eight times 
that of 1880, four times that of 1890 


our production 


a few less 


and twice that of 1900. The idea is 

carried out below: 

Ae ae 3,835,181 kK 8 = 30,681,528 

tA eee 9,202,703 K 4 = 36,810,812 

SR eck an tba 13,789,242 «K 2 = 27,578,484 
Thus 33,000,000 tons for 1910 

would not fall out badly at all; it 


would be too much compared with 


10 or 30 years ago, but too little com- 


pared with 20 years ago. Perhaps 
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these are vain speculations, but they 
somewhat to lighten the 
the figures which have 
presented. If there is any- 
thing cyclical about the course of 
the iron industry, and there are some 
good reasons for believing that there 
movement is in a 20-year 
Grant that, and the compari- 
son of 1910 made with 
1890, whereupon it that the 
33,000,000 what we 
might 


may serve 
tedium of 


been 


is, the 
cycle. 
must be 
appears 
tons is short of 
have expected! 

Where the Iron Goes. 


We have traced-altogether the ad- 


dition of 7,610,000 tons of absolutely 


new pig iron producing capacity in 
the five years 1905-9, inclusive, with 
about 2,200,000 tons to come in dur- 
ing the first three quarters of 1910. 
Only 20.8 per cent of the addition 
in the past five years was in mer- 
chant capacity. In considerable meas- 
ure the smallness of the addition 
was due to the fact that the steel 
works were building furnaces. of 
their own to make them independ- 
ent of the merchant furnaces. Some 


merchant capacity has thus been re- 
itself to the foun- 
There is no doubt, how- 
the consumption of pig 
increased more rapidly for 
than for foundry pur- 


leased to devote 
dry trade. 
that 


has 


ever, 
iron 
steel making 
poses. 

At the time that some steel 
interests have been building furnaces 
of their own ‘to themselves in- 
dependent of the merchant furnaces, 
like the Steel Corporation itself in the 
early days, and like the International 


same 


make 


Harvester Co., Inland Steel Co.,, 
Youngstown Sheet & Tube Co.,, 
Wickwire Steel Co., and New York 


State Steel Co. in later days, these 
concetns having been buyers of mer- 
chant iron only as they prepared to 
round out their plans, other steel in- 
terests have sprung up or have in- 
creased their capacity, furnishing a 
fresh demand for merchant steel mak- 
ing iron. Among these may be men- 
tioned the Pittsburg Steel Co., Page 
Woven Wire Fence Co., Allegheny 
Steel Co., West Leechburg Steel Co., 
West Penn Steel Co., Sharon Steel 
Hoop Co., American Rolling Mill Co., 
and several others, besides a large 
number of open-hearth steel casting 
interests. Several of the concerns 
just mentioned are increasing their 
capacity at the present time, while 
the Forged Steel Wheel Co., at But- 
ler, Pa., will bring in a new plant 
of six open-hearth furnaces about 
April 1. It is not impossible that 
the merchant capacity may be found 
lacking in 1910, if demand continues 





63 


good all along the line. It is a 
dictum in the trade that the foundry 
business picks up, in a general re- 
vival, about months later than 
the steel industry proper. The mer- 
chant furnaces have found much em- 
ployment of late in furnishing Bes- 
semer iron to established steel works, 
which had been supposed to be fair- 
ly well supplied by production of 
their own, and should this, demand. 


six 


be continued in large measure, and 
an increased demand for foundry 
iron appear, the merchant furnaces 
might find their hands full. Of the 


16 furnaces being built at the pres- 
only four are merchant 
and one of these is a char- 
coal Excluding the charcoal 
stack entirely, the merchant capac- 
ity due in the first nine months of 
1910 is only 17 per cent of the com- 
bined merchant and steel works fur- 
nace capacity. 

A portion of the erection of new 
furnaces by steel works of late has 
been, as noted, to. make the steel 
works independent of merchant pro- 
duction. Another portion has been 
to provide for harder driving and 
minor additions in the case of steel 
works. Another portion has_ been 
to cover distinct and important new 
erection. Thus the two new Du- 
quesne furnaces are largely to make 


ent time 
stacks, 
furnace. 


up the difference between the Bes- 
semer department which was aban- 
doned and the 18 new open-hearth 
furnaces which have lately been 
added; the two Ohio furnaces have 
been largely to take care of 12 
open-hearth furnaces erected at 
Youngstown, while the eight Gary 
furnaces were authorized at the same 


time as 56 open-hearth furnaces, and 
additional Gary blast furnaces will 
doubtless be built before additions 
are made to the open-hearth depart- 
ment. At the present time Gary is 
running 28 of the 56 open-hearth 
furnaces, and also seven of the eight 
blast furnaces. The Aliquippa fur- 
naces of the Jones & Laughlin Steel 
Co. are partly to take care of the 
company’s enlarged Pittsburg plant, 
the open-hearth capacity authorized 
at Aliquippa comprising four 200-ton 
Talbot furnaces, which will doubtless 
leave a surplus of pig iron for the 
Pittsburg plant. The new Haselton 
No. 4, of the Republic Iron & Steel 
Co., is in connection with the six 
50-ton open-hearth furnaces which 
the company is adding, marking this 
company’s entrance into the open- 
hearth field. 


The Anaconda Copper Co. has declared 
the usual quarterly dividend of 50 cents 
a share, payable Jan. 19. 
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QUICK CHANGE IN PRICES OF COKE 


Was a Striking Feature of the Year — Over- 
production for Many Months and Low Prices 
Followed by Reversal of Conditions. 


Probably no market of the year has 
shown so abrupt a reversal from low to 
high prices as that of coke. Prices con- 
tinued about stationary over the first 
seven months of the year due to the 
large reserve oven capacity in the Con- 
nellsville regions, which was gradually 
fired as blast furnace activities increased 
with the recovery in the iron and steel 
market. The first four months saw pro- 
duction in the Connellsville regions fluc- 
tuate within narrow bounds, but from 
May to the end of the year there was 
a sustained upward movement in output. 
The increased demand, however, ap- 
peared scarcely proportionate to the idle 
oven capacity that was constantly coming 
into blast, and prices received no buoy- 
ancy from this influence during the 
months of May, June and July. On the 
contrary, a state of over-production ap- 
peared to prevail in the Connellsville 
district, and in the efforts of operators 
to keep their plants going, price conces- 
sions were granted. High grade stand- 
ard coke sold down to $1.50, ovens, and 
this level was shaded in some cases. The 
sharp rising movement of pig iron pro- 
duction in August brought a decided 
change in the coke situation, and prices 
began to rapidly advance. This recovery 
was maintained to the year’s close, and 
in the interval a rise in selling values 
of $1.35 a ton was recorded. The United 
States Steel Corporation was a factor in 
this development, as it entered the mar- 
ket and purchased approximately 100,000 
tons for delivery over the final four 
months. The highest point reached in 
the year was $3, ovens, on contract in a 
few rather extraordinary cases, and a 
large tonnage was disposed of at $2.90, 
ovens. 

One of the largest coke transactions of 
the year was that closed by the Jones & 
Laughlin Steel Co. with the Thompson- 
Connellsville Coke Co. for the require- 
ments of its new Aliquippa group of fur- 
naces. The contract is for a period of 
three years and began to run Nov. 1. 
Immediately upon the closing of this 
transaction, the seller began the erection 
of a block of 400 additional ovens; which 
were fired later in the year. A notable 
contract in foundry coke calling for 
about 55,000 tons for the two year re- 
quirements of a large western harvester 
interest was negotiated by a Pittsburg 
interest in February. <A large number 
of sliding scale contracts were made in 
the year, many of these upon the ac- 
customed basis of Bessemer iron, but 
there was an increased disposition to 


adopt basic iron as the standard in these 
negotiations. Probably more coke con- 
tracts based upon basic iron were made 
in 1909 than in any other previous year, 
and this was mainly during the first half 
before the advance in Bessemer iron had 
surpassed that of basic. 

An important incident of the year in 
the coke market was the effort to con- 
solidate the independent ovens of the up- 
per and lower Connellsville regions into 





CONNELLSVILLE COKE PRODUCTION. 
(Compiled from the weekly reports of the 
Connellsville Courter.) 

Week 1909. Ovens. In blast Out blast. Tons. 





Jan. 9.... 37,842 23,653 14,189 265,158 
Jan. 16.... 37,845 23,478 14,367 262,440 
Jan. > pee Fe? TS 23,598 14,247 267,709 
Jan. 30.... 37,855 23,564 14,291 265,514 
Feb. enn 38,111 24,112 13,999 262,156 
Pen.” 13.:... seetaa 24,066 14,045 268,958 
Feb. 20.... 38,207 24,002 14,205 265.619 
Feb 27.... 38,207 24,044 14,163 268,852 
Mar. 6.... 38,205 23,218 14,987 260,987 
Mar. LH.... 38,207 22,836 15,371 252,617 
Mar; ..20.... 38,207 23,122 15,085 251,261 
Mar.:'°27.... 38,100 22,558 15,542 237,741 
Apr. - 38,100 22,273 15,827 245,450 
Apr. 10. 38,120 22,068 16.052 233,718 
Apt: - 47 2... 36,2120 © 22,108 16,012 233,151 
Apt. . 24; «....28,120 21,804 16,316 230,229 
May re) 21,665 16,455 229,507 
May OB. ...é Sesleo 22 216 15,904 244,279 
May 15.... 38,120 22,650 15,470 252,485 
May 22.... 38,328 24,090 14,238 278,729 
May 29.... 38,328 24,646 13,682 284,866 
June Dcwns eeeeee 25,100 13,224 291,686 
June 12.... 38,324 27,770 10,554 299,486 
June 19.... 38,325 28,069 10,256 307,014 
June  26.... 38,478 28,665 9,813 320,634 
July 3.... 38,478 28.777 9,701 324,181 
July 10.... 38,476 29,683 8.793 290,467 
July 87... 38,476 30,129 8,347 384,425 
July 24.... 38,476 30,274 8.202 385,452 
July 31 38,476 30,372 8,104 385,817 
Aug. fers 38,477 30,542 7,935 395,664 
Aug. 14.... 38,483 30,829 7,654 395,188 
Aug 30,962 7,521 397,979 
Aug. 32,131 6,427 416,354 
Sept. 32,474 6,084 421,320 
Sept. 32,728 5,831 424,568 
Sept. 32,917 5.642 .426,648 
Sept. ee Oe 33,092 5,467 418,956 
Oct. Bike OB,909 34,693 3,866 423,819 
Oct. o.oo aee 3,866 437,829 
Oct. 16.... 38,674 34.122 4,552 428,313 
Oct 23 39,034 34,500 4,534 442.326 
Oct 30 . 39,034 34,706 4,328 450,768 
Nov 6 . 39,070 34.742 4,328 456,055 
Nov 13 39,189 35,268 3.921 458,329 
Nov. 20 39,207 35,021 4,186 412,156 
Nov. 27 39,207 35,366 3,841 445,988 
Dec 4 39,227 35,338 3,889 444,610 
pee. 11 39,227, 35.412 3,815 438,765 
Dec. 18 39,263 35,753 3,510 452,735 
Dec 25 39,255 35,711 3,544 374,554 
Jan 1 pate Pie ee Swabs *425.000 

TOte > DVOOMCTION. bas be oc ois aie eh 17,361,958 


*Estimated. 





one large operating corporation. Options 
up to Oct. 1 were taken upon many 
plants, but the sharp recovery of the 
market at about this time and the inabil- 
ity of the promoters to finance the enter- 
prise, caused its abandonment. 

Labor shortages in the operating re- 
gions were a factor of importance when 
the industry reached an active state. 
Many of the laborers during the depres- 
sion had left the region and the country, 
and it required a considerable time to 


bring in an adequate supply and to ad- 
just the industry to the changed condi- 
tions. Water shortages at times also 
caused considerable annoyance. The 
higher coke prices gave an impetus to 
the completion of partly-developed plans 
for oven construction and a number of 
new extensions were launched. At the 
close of the year, the total number of 
ovens listed in the Connellsville regions 
was more than 1,400 greater than Jan. 1, 
1909. 

With the last week of the year esti- 
mated, the total production of coke in 
the upper and lower Connellsville re- 
gions in 1909 was 17,361,958 net tons 
compared with 10,700,022 net tons in 
1908 and 19,029,058 net tons in 1907. The 
highest mark ever reached in the Con- 
nellsville territory was in 1906, when the 
total output was 19,999,326 net tons. The 
rate of weekly production during the last 
five months of the year 1909, which av- 
eraged slightly over 425,000 net tons, was 
at the highest point in the history of the 
industry. 

The average monthly prices on spot 
standard Connellsville coke by nionths 
over the year 1909 were as follows: 

PREPARING TO BUILD. 

The Toledo Machine & Tool Co., 
of Toledo, O., reports a constantly in- 
creased demand for its punch presses, 
drop hammers and _ power-squaring 
shears. Early in the year 1909 it 
added 65,000 feet of additional floor 
space, which has ‘been equippel with 
a number of machine tools. More 
ground was recently purchased and 
plans are now being made for the erec- 
tion of additional buildings with a 
floor space of about 100,000 square 
feet. 

ADDING TO ITS PLANT. 

The American Steel Foundries has 
let contracts for additions to be built 
to its plant at Indiana Harbor, Ind. 
One building, to ‘be used as a foun- 
dry, will be 118 x 620 feet; another 
for a brick storehouse, 54 x 100 feet. 
The larger building will be employed 
for the manufacture of small cast- 
ings exclusively, and an electric fur- 
nace will be installed in it. The force 
of workmen will be doubled when the 
new buildings are completed. 





The Colorado Fuel & Iron Co. is 
producing 500 tons of iron ore daily 
at its Fierro, New Mex., mine. 
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THE MOST ECONOMICAL POWER FOR SMALL AND 
MEDIUM-SIZED IRON AND STEEL WORKS 


A Comparison of Steam, Electric and Gas 
Power as Applied to Existing Plants 


Problem. 


Given two blast furnaces, a Bessemei 
steel works, a rolling mill and another 
department which we will call depart- 
ment “T” requiring about 1,200 horse- 
power; in this department “T” the 
semi-finished steel coming from the 
rolling mills is manufactured into a 
finished product. What this manu- 
factured product is, whether pipe, nails, 
wire or some other steel product is im- 
niaterial for our present purpose which 
is to determine the cost of power for a 
metallurgical works having the abov>- 
mentioned. departments, if the low- 
pressure turbine is made use of; also 
to compare the proposed low-pressure 
turbine installation with the existing 
steam equipment and with a proposed 
gas-electric installation. 


Description of Plant and Some Phases 
of Its Power Requirement. 


We shall describe this metallurgical 
works as one which had its beginninz 
say thirty years ago, of which many 
departments have been remodeled 
several times and to which many addi 
tions have been made. This plant turns 
out a fairly good tonnage but it is not 
strictly modern. The writer believes 
that there are a number, perhaps many, 
metallurgical works of this kind. 

The brake horsepower required for 
the normal operation of the works 
under consideration is about 9,759. 
Our first problem will be to see to what 
extent the power can be cheapened in 
these works if same were to be gene- 
rated by a combination of engine and 
low-pressure turbines. There would be 
of course great possibilities if all the 
surplus furnace gas were used in gas 
engines driving electric generators. 
However, the outlay required for a gas- 
engine electric installation is much 
greater than is required for the low- 
pressure steam turbine installation pro- 
posed in this case and this first outlay 
is an important factor when appropria- 
tions for improvements are to be made. 
This greater outlay required for a com- 
plete gas-engine electric installation in 
such a plant as the one under con- 
sideration is due to the fact that the en- 
tire existing steam equipment becomes 
practically useless. With the changes 
as proposed in this paper this will not 
be the case since more than one-half 
of the present power-generating equip- 
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ment will be retained. Furthermore, 
many metallurgical works of the older 
type have two furnaces only and these 
perhaps are a great distance apart, a 
condition almost invariably true where 
the works have grown from small es- 
tablishments to plants of considerable 
size; in such plants it is not always pos- 
sible to derive as great a gain from the 
installation of a gas-engine electric 
equipment as the large volume of gas at 
first sight might lead one to believe. 
The reason for this is that the prime 
requisite for an efficiently operated iron 
and steel works is its continuous opera- 
tion, and for this continuous operation 
a continuous supply of power is abso- 
lutely essential. Now it is evident to 
anyone’ familiar with blast-furnace 
operations that it is impossible to ob- 
tain from the furnaces at all times the 
maximum quantity of blast-furnace gas, 
because of irregularities in furnace 
operations, stops of shorter or longer 
duration, etc. Therefore in planning a 
gas-engine electric equipment for a 
plant with two furnaces only it would 
be a wasteful expenditure of money to 
install sufficient gas-engine equipment 
for the production of power from all 
the gas obtained under the most favor- 
able operating conditions of the blast 
furnaces even if the power thus gen- 
erated were needed. If one furnace is 
smaller than the other, one say 300 and 
the other 400 gross tons capacity per 24 
hours the reliable continuous supply of 
power can not be taken at more than 
the gas generated in the production of 
a tonnage of iron 10 per cent less than 
that of the smaller furnace or about 
270 gross tons. A tonnage 10 per cent 
less than the normal of the smaller fur- 
nace must be taken because it may hap- 
pen that the large furnace is out of ope- 
ration for re-lining or banked for some 
reason while at the same time the 
smaller furnace may not be making full 
tonnage. 


Some Preliminary Calculations. 


Thus taking into consideration that 
while most of the time there may be 
available a large volume of gas which if 
used in gas engines would furnish all 
and perhaps even more than the power 
required for the entire plant, yet the 
constant quantity of gas obtainable at 
certain times is much smaller, and the 
gas-engine installation is limited to 


this smaller constant quantity of gas. 

The total horsepower required for 
operating the plant in question is 9,750. 
The two furnaces belonging to this 
plant produce per 24 hours 700 gross 
tons of iron. In order to get the most 
out of the present steam equipment in 
the installation under consideration it is 
proposed to operate the steam blowing 
engines of one of the blast furnaces 
non-condensing and to use the exhaust 
steam to drive low-pressure turbo gene- 
rators. 

The question might be asked here, if 
an economy will result by operating the 
blowing engines of one furnace in com- 
bination with low-pressure turbines, 
why not operate the blowing engines 
of the other furnace likewise in con- 
nection with low-pressure turbines? 
The answer to this question is simple, 
namely, because we would have no use 
at the plant in question for all the 
power thus generated. While it will 
be seen as our problem develops that 
more power will be required than the 
low-pressure turbo station of one fur- 
nace will yield, it will be advantageous 
to make use of the exhaust steam of 
some other department instead of that 
from the steam machinery of the other 
furnace. 

The water coming from the furnace 
boshes will be used as part of the con- 
densing water in the low-pressure tur- 
bine station and again as boiler feed 
water. 

As stated before we have a blast-fur- 
nace which produces on an average of 
300 gross tons of iron per 24 hours and 
one with an average daily tonnage of 
400 gross tons. The two furnaces are 
nearly half a mile apart. Under exist- 
ing conditions it is advisable that the 
exhaust steam of another department 
located near the small furnace be used 
in connection with low-pressure tur- 
bines; further, since it would be difficulf 
to find a use for the additional power 
generated in a low-pressure turbo sta- 
tion using the exhaust from the steam 
machinery of the large furnace, it is 
proposed to leave the compound con- 
densing blowing engines of the larger 
furnace as they are. 

For the smaller furnace we could 
count on an average production of 
(300 « 150,000) + 24 = 1,875,000 cubic 
feet of gas per hour. Allowing the 
usual 30 per cent of gas for the hot 
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blast stoves would leave 1,875,000 minus 
562,500 or 1,312,500 cubic feet. 

The power required for this furnace 
is as follows: 





Blowing, engines ............ 1,300 horsepower 
Skip hoist engine ........... 100 és 
ER Seal anys be a) 46 6's 0 2 25 << 
Electric light and power...... 25 “a 
Blast-furnace bells and misc. 
DE Sa vedrewted hb evece 50 2 
OND?) anew cides s2ta eee e 1,500 horsepower 


The average steam consumption at 
this furnace is 40 pounds per individual 
horsepower per hour and this gives a 
total steam consumption of 60,000 
pounds per hour. With the proposed 
installation of low-pressure turbines 
assuming that the feed water will be 
heated to 150 degrees Fahrenheit only, 
that there is an average boiler efficiency 
of 60 per cent, a boiler pressure of 110 
pounds and 90 B. t. u. per cubic foot 
of blast-furnace gas there would be re- 
quired per hour for the generation of 
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gines if good use can be found for any 
of the old equipment. The 162,500 
cubic feet of gas would generate 262 
horsepower in a steam engine. The 
easiest way to make good use of the 
surplus furnace gas is to burn it under 
boilers, the steam being used to drive 
an engine generator operating in par- 
allel with the low-pressure turbo in- 
stallation. The exhaust from this en- 
gine would be used in the low-pressure 
turbines. There is available a 250 
horsepower engine driving at present 
an electric generator. It is proposed to 
fit this engine with a new generator and 
operate it in parallel with the low-pres- 
sure turbine plant. If a new engine 
were to be installed it would be the part 
of wisdom to install a compound en- 
gine, but since the saving in steam in 
the case of a compound engine run in 
connection with a low-pressure turbine 
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is 1,500; but since some exhaust steam 
will be needed for heating the feed 
vater our calculations for the available 
low-pressure steam from the furnace 
based on 1,400 
horsepower only. There is further 
available the exhaust steam from the 
282 horsepower generated with the sur- 
plus furnace gas. We will have there- 
fore, not counting condensation losses, 
from the 56,000 
pounds and from the engine using the 
steam from the surplus furnace gas 
8,460 pounds or an average total of 
64,460 pounds of steam 
per hour. Since about 15 per cent of 
the above exhaust steam is lost through 
would have at the 
low-pressure 54,600 
This exhaust steam would develop in a 


machinery have been 


furnace machinery 


low-pressure 


condensation we 
turbines pounds- 
low-pressure turbine 1,920 horsepower. 


Therefore the total power which it 




















50 x 60 INcH TwiN CYLINDER, REVERSING ENGINE; 


the 60,000 pounds of steam (1,037 x 
60,000) =~ (.60 x 90) or 1,150,000 cubic 
feet of blast-furnace gas. For the sake 
of clearness a resumé is given of the 
figures worked out for this smaller of 
the two blast-furnaces in Table I. 


TABLE I. 
(Showing available surplus gas for the smaller 
of the two furnaces.) 
Average total gas generated 





per hour in cubic feet... 1,875.000 
Required per hour for 

stoves in cubic feet...... 562,500 
Required per hour for fur- 

nace steam machinery in 

oS Sa a oar Seer 1,150,000 1,712,500 
Surplus gas available for 

outside purposes in cubic 

Gee) Der BOGE soaks: iene 162,500 


The average surplus gas for outside 
purposes at this furnace is thus 162,500 
cubic feet per hour which does not 
seem to be very much but is too much 
to waste. In the proposed rearrange- 
ment of the power plant it is not in- 
tended to scrap the existing steam en- 


as compared with an economical single 
expansion engine run in connection 
with a low-pressure turbine, will not be 
more than 15 per cent, or 16 per cent, 
it would be unwise not to make use of 
the old single expansion engine in 


question. 


Provisional Calculation for the Low- 
Pressure Turbine Installation at 
the Smaller Furnace. 


The real saving factor in this entire 
rearrangement of the power depart- 
ment will be the low-pressure turbines. 
These will make use of something 
which has heretofore been thrown 
away. 

Th exhaust steam from the blowing 
engines and the skip hoist engine will 
be available for the low-pressure tur- 
bines. This available steam would 
make 1,400 horsepower. The total 
horsepower required for the furnace 
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would be possible to generate and which 
power must be considered reliable at 
all times because of the ability to use 
ccal instantly in case the gas should 


give out, would be as follows: 
1,500 horsepower 
282 . 


Furnace machinery .......... 
Prom SUFPiGS MEG. . 26s owes 's 


Low-pressure turbines ....... 1,920 vi 


Total... 3,702 horsepower 


Blooming Mill. 


The blooming mill in the metallurgic- 
al works under consideration is of the 
reversing type. The writer does not 
believe in electrically driven reversing 
mills as a rule unless a demand must be 
created for a great and reliable quantity 
of very cheap electric energy. His 
main reasons for this belief are the 
high first cost of the installation which 
is about three times that of a first class 
modern reversing engine; and further 
of the great complexiry resulting when 
three large electric units must be in- 
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stalled with the apparatus necessary, as 
compared with the steam engine. The 
chances for “being down” waiting on 
necessary repairs are much greater with 
the former than with the latter. This 
possible greater delay in making ton- 
nage with the electric installation when 
compared with the steam engine instal- 
lation, together with the high first cost, 
make a very cheap supply of electrical 
energy absolutely essential if an elec- 
trically reversing mill is to be installed. 
To the writer’s knowledge reversing 
blooming mill engines are now in oper- 
ation that show an averege steam con- 
sumption as low as 32 pounds of steam 
rer horsepower hour of normal mill 
operation. Such an engine fitted with a 
and 
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machinery; these pumps aggregate a 
total of 200 horsepower. The blowing 
engines of the converting department 
of the Bessemer steel works aggregate 
900 horsepower. It is proposed to 
leave this steam equipment as it is and 
to make a full use of the exhaust steam 
by installing a steam regenerator with 
a low-pressure turbine. Most readers 
of THe Iron TRADE REVIEW are prob- 
ably familiar with the Rateau steam 
regenerator and its application and con- 
sequently a description is not neces- 
sary. Those not familiar with it are 
referred to Prof. Rateau’s lecture be- 
fore the Society of Belgian Engineers, 
in 1907; to Mr. F. G. Gasche’s article 
in “Power,” June, 1907; to Mr. Henry 
H. Wait’s paper, “An Exhaust Steam 
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bines 2,868 horsepower. For the sake 
of a clear survey of the entire problem 
we present in Table II a summary of the 
total power to be generated. 


Another Phase of the Question. 


So far we have discussed the propo- 
sition only of using all the surplus 
blast-furnace gas of the smaller of the 
two furnaces and all the exhaust steam. 
This is, however, only one side of the 
question. The most important question 
which must yet be decided is whether 
it would pay to make all these changes 
in the plant so that the above-men- 
tioned by-product could be used to the 
best advantage. A great many changes 


will have to be made and the total ex- 
penditure of money will have to be 
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50 Inch Twin Comrpounp Reversinc EncInE; Mesta MACHINE Co. 


Turbine Plant,” presented before the 
A. I. E. E. on Dec. 13th, 1907, etc. 


steam regenerator low-pressure 

32 INcH AND 56 INCH x 
turbine would be operating more 
economically than a reliable electric 


drive. Even after the cost of the re- 
generator and the low-pressure turbine 
installation are added to the cost of the 
reversing blooming mill drive the first 
cost would scarcely be more than one- 
half of the cost of the electric installa- 
tion. 

Now in the metallurgical works under 
consideration, which is to make a full 
use of all its blast-furnace gas and its 
exhaust steam, there is a blooming mill 
engine in operation which develops 
an average of 700 horsepower during 
normal operation on an average steam 
consumption of 65 pounds per hour. 
This engine was built years ago. In ad- 
dition there are compound high pres- 
sure pumps in operation furnishing 
pressure for hydraulically operated 


The total steam per hour required for 
this steam equipment mentioned in the 


preceding paragraph will then be as 

follows: 

eR eee eee eee Se 45,500 pounds 

HgGrawlic: OUIOE sis 45.0 ns ce hse. 13,000 “ 
PeTYTU Tere 36,000 a 


Blowing engines 
Total 

If we allow again 15 per cent for loss 
through condensation we would have 
80,325 pounds of exhaust steam for the 
low-pressure turbines. With this steam 
we would be able to generate in the tur- 


TABLE II. 


(Showing total power to be generated by low- 
pressure turbo electric plant.) 
Small blast-furnace: 
From exhaust steam 
Bessemer steel works: 
From exhaust steam 


Total 





94,500 pounds 


seeewes 2,868 sig 
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large before any profits can be made. 
And the only way by which reasonably 
certain estimates of the possible saving 
can be attained will be to put in the 
form of a balance sheet all outlays, ex- 
penses and profits. 

Now the total saving possible will 
evidently be that due to the low-pres- 
sure turbine installations. Against this 
saving must be charged the operating 
cost of the low-pressure turbine sta- 
tion. The profits resulting from this 
installation will be the difference of cost 
between the engine power displaced 
and the cost of the same power gen- 
erated in low-pressure turbines and 
converted into electrical energy. No 
value is assigned to the exhaust steam 
because without the turbine it has no 
value in a metallurgical works. The 
machinery in this metallurgical works 
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is in operation on an average 7,200 
hours per year. All engines con- 
sidered herein are single expansion. 
The loads on these engines vary be- 
tween wide limits, often from the fric- 
tion load of the different machines to 
15 per cent overload. It is easy to see 
that under conditions like these the 
cost per horsepower per year must be 
high. There is perhaps no metallurgic- 
al works in peration in this country 
having the old style power plants such 
as were constructed years ago that can, 
with the exception of the furnace power 
plants, produce a horsepower hour at 
less than 1.25 cent. In the furnace 
power plants the cost per horsepower 
hour is considerably lower since the 
costs for fuel and attendance in the 
boiler houses are practically nothing. 
In many cases the cost will no doubt 





be higher than 1.25 cent per _ horse- 
power hour. This figure is for the 
total of fixed and operating charges. 
From data and conditions with which 
the writer is familiar in other 
metallurgical works he judges that the 
cost per horsepower hour in the metallur- 
gical works for which this low-presure 
turbine installation is worked out can 
under no consideration be less than that 
given. 


What is Necessary to Make the Low- 
Pressure Turbo-Installation 
Possible. 


The total power which is to be de- 
veloped in the low-pressure turbines is 
4,788 electrical horsepower. In order 
tc use this power in the different parts 
cf the works it will be necessary to 
transmit it to the different motors and 





RatTeau STEAM REGENERATOR AT WorKsS OF INTERNATIONAL HARVESTER Co., CHI- 


CAGO, 


ax.. 





January 6, 1910 


if we take 12 per cent for the average 
loss in transmission and in the motors, 
we will have a total of 4,200 horsepower 
available at the motor shafts. 

In crder to realize the saving possi- 
ble with the low-pressure turbine in- 
stallation it will be necessary to find a 
use for the 4,200 horsepower. It is 
therefore proposed to use same in the 
manner given kelow. The power de- 
veloped in the low-pressure turbines 
shall be converted into electrical 
energy. The generating station shall be 
located between the small furnace plant 
and the steel works. These two last 
mentioned departments of this plant are 
so jocated that one low-pressure tur- 
bine station could be made to use both 
the exhaust steam from the steel works 
and also from the small furnace. The en- 
gine using the steam generated with the 
surplus furnace gas shall be located in the 
low-pressure turbo-generating station 
also. and_= shall drive an _ alternator 
operating in parallel with the turbo 
generators. Two 250 K. W. rotary 
converters shall be installed which con- 
verters shall take the 2,000 volt alter- 
nating current and transform it into 220 
volt direct current. Some direct cur- 
rent will be required for the auxiliaries 
of the turbo station which auxiliaries 
shall be motor driven, also for driving 
crane motors and miscellaneous small 
motors scattered through the works 
and for iighting the offices, shops, and 
other departments of the works. The 
250 K. W. rotary converters shall have 
common busses and each converter will 
be able to carry the entire direct current 
load. In this manner an accident to 
one rotary will not paralyze the direct 
current machinery. The building for 
this generating station shall be of brick 
and be fitted with a traveling crane. 

The equipment of the low-pressure 
turbine station shall consist of three 
1.600 K. W. low-pressure turbo alter 
nating current generators of 2,000 volt 
pressure. There shall further be lo- 
cated at this station a 200 K. W. alter- 
nator driven by the steam engine men- 
tioned and operating in parallel with 
the low-pressure turbine machinery. As 
mentioned before the engine receives 
the steam generated with the surplus fur- 
nace-gas. There shall likewise be installed 
at this station two 250 K. W. rotary con- 
verters; the details and purposes of this 
installation shall be as given before. Or- 
dinarily one of these rotaries will be 
sufficient to furnish all the direct cur- 
rent needed. The reserve capacity of 
this station will be 50 per cent. Two 
condensers shall be installed, each with 
sufficient capacity to serve the entire 
station. The reserve capacity of the 
condensing plant would therefore be 
100 per cent. This large reserve ca- 
pacity in the condensing plant is con- 
sidered necessary because the turbines 
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cases it will be more difficult to install 
the motor drives by reason of the fact 


would become practically useless if 
one condenser had to be shut down for 
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properly insulated, shall run in con, 
crete troughs fitted with insulated steel 
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PLAN OF REGENERATOR EQUIPMENT, YOUNGSTOWN SHEET 
(Courtesy of Rateau Steam Regenerator Co.) 


engine drives. It is also found that in 
all metallurgical works the motor ca- 
pacity exceeds greatly the generating 
station load. This is especially found 


able to take its place. The cost of the 
low-pressure turbo station would be as 
shown in Table III. 

TABLE III. 


Sa ae seen eee e ence eee ee eee reenees , payee to be the case in a department where 
ENE (C8 Sec ckeweve Se ow ebs scomenans 5 2 : 
III "56,150 oie MiDicds ds hw acovere oe 12,000 many small motors are operating inter- 
Three low-pressure turbines with elec- : . 

tric. generators, steam regenerators, mittently and where the loads on the 

station wiring and complete electri- individual motors vary between wide 

cal equipment, including switchboard, ene : ‘ 

exciters, rotary converters .......... 158,000 limits. For this reason in one depart- 
Two condensers, including pumps, pip- she: 

CMR cts sda ceteee sae 23,000 ment which has many small motors 
Traveling crane ......eseeeeeeeeeeees 8,000 operating intermittently the motor ca- 

MMS. uhrck i uvcah wea eshicieeancieadl $256,000 pacity has been chosen 100 per cent 


larger than the loads on these motors. 
In the rolling mill department are 

five mill engines to be replaced by mo- 

tors each of 500 horsepower normal 


Motor Installations in the Mills. 


The total electrical energy available 
at the motors in the different depart- 


ments will be 4,200 horsepower. The capacity. These motors shall be con- 
engines located in the departments nected through gears to the mill driv- 
that will be equipped with elec- ing spindles on which is mounted a 
tric drives shall be replaced with elec- heavy flywheel. They shall use alter- 


nating current at 2,000 volts. On ac- 
count of the high voltage no overhead 


tric motors. The amounts to be ex- 
pended for this equipment have been 
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tails must be attended to with great 
care and it is essential that everything 
be made secure in a place like a rolling 
mill where many laborers and others 
not familiar with the requirements of 
high voltage conductors pass them 
many times a day. The small motors 
driving the mill tables shall receive 
220 volts direct current from the rotary. 
The mill driving motors shall be built 
with 100 per cent overload capacity as 
customary in such motors. The cost 
of this installation complete, ready for 
operation has been taken at $56,000. 


Motors for Department “T.” 


As stated before the average load in 
Department “T” is much less than the 
rated capacity of the motors. This 
average load is 1,200 horse power. The 
motor capacity of this division of the 
works is 2,400 horse power. To anyone 
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STEAM REGENERATOR AND 


metallurgical works this capacity may 
seem unnecessarily high; but it must be 
remembered that the nature of the 
work is such that some motors such as 
shear, hoist, crane, etc., are idle for a 
large part of the time. In several such 
works of which the writer knows the 
ratio of average load on the station to 
rated motor capacity is as 1:4. This, 
however, does seem high and no doubt 
in many cases machines could be so 
combined and arranged as to bring the 
above ratio down to 1:2 or at least 
to a ratio not greater than 1:3. 
Then, too, in many cases the motors 
are chosen much larger than is actually 
necessary. Careful tests of the power 
requirement for the different opera 
tions might do much to bring the motor 
capacity of the works down somewhat 
nearer the average load and thus reduce 
the otherwise high first cost of the elec- 
trical equipment. 
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(Courtesy: of Rateau Steam Regenerator Co.) 


In the Department “T” of the works 
the motors used are in sizes of from two 
to sixty horse power and for this 
reason no high-voltage alternating cur- 
rent shall be used. Since a rotary con- 
verter will have to be installed in order 
to reduce the high pressure alternating 
current to direct current, it is proposed 
to install same in a small building ad- 
joining this department which will thus 
form a substation to the main turbine 
generating station and in this manner 
reduce the cost of copper for the trans- 
mission conductors. The cost of installing 
these motor drives will be as shown in 


Table IV. 
TABLE IV.. 





SEDER; TASER = 6s w4 5 ox.0-0's Suse 0% $ 3,000 
Rotary with necessary cables, switch- 
DORTE, C8. occ secsscsccassecccesies 18,000 
Motor installation, wiring, etc. ....... 36,000 
I sn 5s Se he San cae ave $ 57,000 


For the sake of clearness a resumé is 
given in Table V of the total expenditures 
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necessary in order to make an ad- 

vantageous use of the 4,200 horse power 

generated in the low-pressure turbines. 
TABLE V. 


Low-pressure generating station complete 
ee ee Se tt ee ree ee $256,000 

Motor installations in rolling mills.... 56,000 

Motor installation in department ‘‘T’’.. 57,000 


OES bts ess acedsccindates «i05 $369,000 
Annual Cost of Operation. 


The total cost of power generated is 
made up of the fixed charges and the 
operating costs. The interest on the 
investment, the depreciation and main- 
tenance expenses of the equipment, taxes 
and insurance constitute the fixed 
charges. The cost of lubricants, water, 
repairs, wages and salaries make up the 
operating costs. 

The fixed charges of the entire equip- 
ment have been taken at 15 per cent. 
This may seem high at first but in the 
opinion of the writer it is best to set 
this amount aside for this item because 
the electrical machinery in metallurgical 
works usually has to give hard service 
and the motors are often put into dusty 
places where the temperature is high. 
12 per cent is sometimes allowed for the 
fixed charges in such installations but 
for the above reasons this amount seems 
too low and the annual fixed charges 
have been taken at 55,400. 

The cost for oil, waste and lubrication 
has been taken at 0.006 cents per, K. W. 
hour. This is considerably more than is 
usually allowed for this item. The total 
lubrication cost will accordingly be 
$1,812 per annum. 

A large quantity of water will be 
needed for the condensers of this power 
installation. As in all metallurgical 
works the one in question has its own 
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PLAN AND ELEVATION OF LOW-PRESSURE TURBINE INSTALLATION WITH LONGITUDIN AL AND TRANSVERSE SECTIONS OF 


pumping plant and the cost of pumping 
and delivering the water through the 
mains is low. The cost of water has 
been figured as 1.25 cent per 1,000 gallons 
The cost of the 10,000,000 gallons of 
water needed per 24 hours for the con- 
censing plant is taken at $125 per day 
or $37,500 per annum. 

For the proper attendance of the gen- 
erating station there would be required 
per turn, one first engineer at 30 cents per 
hour, one second engineer at 25 cents per 
hour, one helper at 22.5 cents per hour, to 
be used wherever needed and one dynamo 
and switchboard man at 22.5 cents per 
hour. For the proper operation of the 
large mill motors in the rolling mills there 
will further be required five men per 
turn at 22.5 cents per hour, and perhaps 
three men per turn at the same wages 
te look after the small motors in depart- 
ment “T”. The total outlay for wages 
inclusive of superintendence would there- 
fore be $24,000. 

Under maintenance small repairs are 
included in the fixed charges. In order, 
however, to make provision for heavy re- 
pairs which cannot be included under 
maintenance and which may be due to 
wear or accidents, it is deemed best to 
set aside a fund for the occurrence of 
such conditions. In the operation of 
large turbo generators it has been found 
that after they have been in operation 
four or five years it is usually necessary 


REGENERATOR. 


to rewind the generators and while the 
machines of this installation are not of 
such very large dimensions it might be 
well in order to be prepared for emer- 
gencies to set aside a fund for possible 
repairs of a similar nature. It has been 
figured that .02 cent per horse power 
hour would cover all emergencies; on 
this basis the annual fund to be set aside 
for repairs would be $6,050. 

Table VI following, shows the annual 
cost of Operation, itemized and in total. 

TABLE VI. 





PERC, COMORES a 5o4 sc eekhenseeetaeeces $ 55,400 
Oe REP Oe rr ey Fy Pern s Pea 1,812 
WHO |S sain vgs OS UNS sda EA a eeeteS 37,500 
VWiewes and enletive- 3. scicgcioun ci ceiens 24,000 
ee PER EEE POP Ce Her Leer Ea - 6,050 

Fi! ere Ce Een PAE 9 or bir a ee ar a ee $124,762 


We have now our figures in such 


shape that we can draw our final de- 
ductions from same. It will be conceded 
after a careful examination by all those 
familiar with actual conditions in metal- 
lurgical works that the estimates of the 
cost of equipment and also the operat- 
ing costs as given herein have been 
taken sufficiently high. The writer 
knows of a case where the operating 
expenses including fixed charges of a 
similar but smaller low-pressure turbo 
installation operating with a load factor 
of 51 per cent were found to be only 
0.3 cent per K. W. hour. In the present 
case the operating expenses come to 0.4 
cent per K. W. hour with a much larger 
generating station and with a practically 
constant load factor of over 90 per cent. 
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It is therefore believed that the allow- 
ance is liberal. 


The Saving Effected. 


Table VII shows the saving which will 
be realized if 4,200 horsepower of the 
present equipment were displaced with 
motors receiving their current from the 
low-pressure turbo generating station. 


TABLE VII. 
Present cost of 4,200 horsepower per 
EE Ot OR PPT Tee $378,000 
Fixed charges and all operating ex- 
enses for same power generated in 
ow-pressure turbo generating station 





De CONE MR GRINOER cc sc coon cucvess 124,762 
Ne vn bv hbedcess need sbi $253,238 
Return on iffvestment .........ccse00 68.55% 


The saving of 68.55 per cent is a large 
one. The profit would, however, be 
even larger because the steam machinery 
displaced is not useless but would have a 
market value and the buildings vacated 
by the steam equipment would also have 
a value. Assuming that the original 
price for the steam equipment was $45 


per horse power and assuming further 
that one-fourth only of this amount could 
now be realized for this equipment, the 
4,200 horse power would represent an 
item of $47,250. In the final account- 
ing the new installation would have to re- 
ceive credit for this amount and to this 
extent its first cost would be lessened. 
This lessening of the first cost would de- 
ciease the fixed charges and thus dim- 
irish the operating expenses, which in 
turn would have a tendency to increase 
the net profit. 

One other point which might be 
brought against the proposition of in- 
stalling the low-pressure turbo generat- 
ing station, together with the motor 
drives, is the high expenditure necessary 
before any profit can be realized. The 
writer does not consider this an argu- 
ment against the proposition because of 
the large net profit resulting«from the 
installation. Furthermore, any commer- 
cial enterprise with products of say be- 
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tween $5,000,000 and $6,000,000 annually 
can not seriously hesitate at an expendi- 
ture of $369,000 for new equipment 
which by displacing the old will make 
possible profit of 40 per cent, unless a 
way can be pointed out which will make 
still greater profits possible for the same 
expenditure of money; we will refer 
te this point later. Of course if 
the general arrangement of a metallur- 
gical works had become so antiquated as 
to make the operation of all its depart- 
rents unprofitable, a change in the 
power department as outlined here could 
not help the situation much; in such a 
czse an entire rebuilding would be the 
orly solution and in that event proposi- 
tions similar to the one here discussed 
would deserve serious consideration. 

Another favorable feature and one 
ot considerable importance and no doybt 
fully realized and appreciated by all 
metallurgical men, is the fact that the 
operation of the works need not be in- 
terfered with at all while the change 
from the old power to the new is being 
nade. The necessary work could be 
sc planned that all departments could con- 
tinue operations. No doubt the import- 
ance of this will also be realized by those 
not familiar with plants of this kind 
when it is stated that a delay of 24 
hours means a decrease in output to the 
value of from $20,000 to $25,000 or 
more. The entire equipment in the turbo 
generating station could be put into place 
and it would only be necessary to shut 
down those departments that are to 
furnish the exhaust steam long enough 
to make the proper connections. 


Low-pressure Turbo Generation 
vs. Gas-Electric. 


It might be urged by the friends of 
the gas engine that if the power is to be 
generated most economically why not 
install gas engine equipment? The argu- 
ment may be advanced that since a 
horse power hour can be obtained with 
gas engine equipment on 12,000 B. t. u. 
even under unfavorable conditions, that 
therefore it would be more economical. 
The only way to avoid guesses is to re- 
duce this matter to concrete figures. 

In the works under consideration 45 
pounds is the average steam consumption 
for all the engines and pumps displaced by 
motor power, the current for which is 
generated in the low-pressure turbo sta- 
tion. Reduced to the engine-turbo com- 
bination we would get a horse power 
hour on 19 pounds of steam for the 
generation of which would be required 
1,100 19+-0.60 or 34,900 B. t. u. This 
would give a ratio of economy of 
1:2.9 in favor of the gas-engine. The 
boiler efficiency has been taken in this 
case as 60 per cent which is perhaps 
a little more than is realized the entire 
year. 





January 6, 1910 " 


The total gas production per hour in 
the manufacture of 700 gross tons of 
iron at the plant in question would be 
700 150,000+24 or 4,380.000 cubic feet. 
After deducting from this the 
proper quantities of gas, viz., that needed 
for gas blowing engines used to blow the 


furnaces, for the for 
for the 


figure 


stoves, waste and 
leakage, miscellaneous other 
power purposes the furnace, 
there will remain about 50 per cent of 
the total gas available for outside use 
or 2,190,000 cubic feet per hour. This 
quantity used in gas engines would develop 
2,190,000 90-—-12,000 or 16,400 horse 
power. 

Now one of the furnaces has a capac- 
ity of 400 and the other 
a capacity of 300 gross tons per 24 hours; 


around 


gross tons 


therefore the reliable supply of gas 
cannot be taken at more than 90 per 
cent of that generated in the smaller 


furnace. As stated several times before 
it is absolutely necessary that reliable 
operation be assured and this makes it 
essential that at least 10 per cent less 
than amount generated in the smaller 
furnace be taken as the reliable quantity 
of gas available at all times. It is for 
the sake of reliability that only 90 per 
cent of the total gas of the smaller 
furnace is taken because it may happen 
that the large furnace is shut down for 
repairs or for some other reason and 
that the small furnace is not operating 
properly. The reliable supply of gas is 
therefore 300150,0000.90-—24 or 1,690- 
000 cubic feet and in a gas-engine electric 
central station 50 per cent of this quant- 
ity would give about 6,000 horse power at 
the motors. Since the power required 
for the furnace is deducted 
from the above 6,000 horse power, the 
90 per cent of the total available gas 
from: the smaller of the two blast-fur- 
naces would be sufficient for operating 
the entire plant with gas-electric machin- 
ery, provided the capacity of the smaller 
furnace is 300 gross tons per 24 hours 
as stated. If, however, the capacity of 
this smaller furnace were only 200 gross 


already 


tons per 24 hours, the gas-electric cen- 
tral station could not be considered at all 
because the available surplus furnace 
gas would not generate all the required 
power in gas engines even. Further, 
it the smaller furnace is of 300 gross 
tons capacity it would still be hazardous 
tc depend solely on gas-electric power 
for the entire works with two furnaces 
only, for it must be kept in mind that 
cne furnace may be off for re-lining or 
other extensive repairs might 
take months to complete and in such an 
event the supply of power would de- 
pend on the furnace in operation. It 
is evident in such a case that the furnace 
in operation would have to be handled 
with the greatest care; even then it is 
almost certain that the gas engine plant, 
and with it the entire works, would 


which 
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come to a standstill at times because necessary either to have one gas clean- 


it would be found impossible to furnish 
at all times a continuous flow of gas. 
However, with great care and watchful- 
ness it might be possible to reduce to 
a very small number of interruptions to 
operation of the works by reason of 
shortage in gas and with a few incon- 
veniences and perhaps a reduced tonnage 
at intervals the works might be kept in 
operation until the furnace undergoing 
repairs was in service again. 


Total Costs of Gas-Electric Equipment. 


the 
en- 


In order to get a clear idea of 
relative savings resulting from the 
gine-turbo-electric and  gas-electric in- 
stallations it is necessary to determine the 
fixed charges and the operating expenses 
for the latter in the same manner in which 
it has been determined for the former. 

If we are to depend on a reliable sup- 
ply of gas-electric power at all times 
two blast-furnaces, separated by 


a distance of a half a mile, it becomes 


with 


ing plant at each furnace and therefore 
two in all, or as an alternative, one cen- 


trally located gas cleaning plant half 
way between the two furnaces. In the 
case under consideration the cheapest 


proposition will be to construct one 
centrally located gas cleaning plant with 
gas-electric central station near by and 
by means of large ducts to lead the gas 
from each of the furnaces to this clean- 
ing station and from here the gas can 
be taken to the gas-electric station. The 
quantity of gas required for the gas 
Llowing engines would also have to be 
taken back to the furnaces in ducts of 
proper size. 

In considering the gas-electric station, 
the furnaces would have to be given gas 
blowing engines, the surplus gas would 
have to be converted into electrical 
energy by means of gas engines and 
electric generators and all steam’ drives 
ir the mills and in other places in the 
works would have to be replaced with 
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electric motors. The gas-electric gener- 
ating station, as also the gas cleaning 
plant, would be modern in their designs 
and would be so planned as to com- 
bine simplicity with economical and re- 
liable operation. Some time since the 
writer worked out and published a care- 
ful estimate for two metallurgical works 
that were to pool their gas-electric out- 
put of power and since to his knowledge 
kis plan was not criticized, nor his figures 
for that estimate contradicted, he takes 
the liberty of using those figures as a 
basis in the present comparisons.* The 





*Iron Trade Review, January 7, 1909. 


cost of the gas-electric installation would 
be as given in Table VIII. 
TABLE VIII. 


Cost of the gas electric equipment for 


ee. er $491,000 
Cost of gas electric central station.... 512 000 
Cost of gas cleaning equipment....... 110,000 
Cost of electric motor equipment...... 292,000 
ME AS one ska inwan eaeGs * t $1,405,000 


In the paper already referred to the 
fixed charges of the gas-engine electric 
equipment were taken at 14 per cent. 
This is no doubt a little low and 15 
per cent should perhaps be set aside for 
this purpose. Table IX gives the esti- 
mated cost of operating this gas-electric 
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equipment. The writer’s figures pub- 
lished some time ago and referred to 
herein several times have been taken as 


a basis. 
TABLE IX 

Pee RNR 4. Vicaks cass Ra cowo se $210,000 
NE aia Giese a Soran @ 01% 4.9 ny een es 19,750 
SER ta eee ee ee 38,000 
ee ee ee eee 50,000 
OS GRA eae ee eee 19,000 

CE ani Chk ws, iS 59 Sake OHS $337,250 


Cost of Power for Entire Works With 
Turbo-Electric Equipment. 


It is necessary to put the engine- 
turbo-electric combination and the gas- 
electric installation for the entire plant 
on a common basis in order to compare 
them intelligently. This is necessary be- 
cause we could not compare the low- 
pressure-turbo installation of 4,200 horse 
power with a gas-electric installation of 
9,750 horse power. The only reasonable 
method which we can use in the present 
case is to see to what extent the 4,200 
horse power generated in the low-pres- 
sure turbines will reduce the entire 
power cost of the present steam equip- 
ment. Then, after all operating expenses 
and fixed charges for the gas-engine 
electric installation have been considered 
for the same plant and after we know 
the cost of power with the old equip- 
ment, we can proceed to a comparison. 

The total horse power required at this 
work is 9,750; 4,200 horse power is to 
be generated with the low-pressure tur- 
bines; about 3,700 horse power is re- 
quired for the furnace power plants and 
about 1,850 horse power for the steel 
works and miscellaneous purposes. 

We found previously that the annual 
cost of generating the 4,200 horse power 
with the low-pressure turbo equipment 
is $124,762. The cost per horsepower in 
the furnace power plants will be the 
cost of operating, with coal as_ fuel, 
similar equipment in other power plants, 
other conditions being the same, minus 
the saving due to the absence of those ex- 
penses occurring in connection with coal 
fired boiler plants. If we take the cost 
per horse power year at $60 in a plant 
where coal-fired boilers are used and 
where large, single expansion non-con- 
densing engines operate under _prac- 
tically steady loads and where steam coal 
costs $1.50 per gross ton, we believe that 
we have estimated the cost of power for 
such equipment correctly. The total cost 
of the 3,700 horse power for the two 
furnace plants would therefore be $222- 
000. If we further take a feed-water 
temperature of 200 degrees Fahr., a steam 
pressure of 110 pounds gage, an average 
steam consumption per horse power of 
35 pounds, an average boiler efficiency 
of 60 per cent, 14,000 B. t. u. per pound 
of coal and the price of coal, fired and 
ashes removed at $2.00 per gross ton, 
the absence of the coal bill and the other 
expenses connected therewith would he 
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the equivalent of a saving of [35x (1187— 
260) 3,700 7,200 2] (0.60 14,000 2- 
240) or $98,000. The 3,700 horse power 
would therefore cost per annum $222- 
000 minus $98,000 or $124,000. 

We have further to generate with 
steam equipment 1,850 horse power for 
the steel works blowing engines, for the 
hydraulic pumps and the blooming mill 
engine. The load on the latter machine 
is of an intermittent character and as 
usual in all such work the load varies 
between wide limits. We have taken the 
complete cost per horse power hour in 
this department at 1.25 cent. The power 
cost per annum would therefore be 1,850 
1.25 7,200 or $166,500. The total power 
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cost for the entire plant would be per 
annum as given in Table X. 
TABLE X. 


4,200 horsepower low-pressure  turbo- 
ae | Erne $124 762 
8,700 horsepower furnace power plants 124,000 
1,850 horsepower steel works and 
ROOM? ML 506% ink sbeebs 166,500 
9,750 horsepower $415,262 


Cost of Same Power With Present 
Steam Equipment. 


In order both to make our comparison 
complete and to show the actual saving 
resulting from each of the two installa- 
tions discussed when compared with the 
present existing steam equipment, it be- 
comes necessary to determine the total 
pewer cost of the present steam equip- 
ment. For the furnace power plants, the 
steel works and the blooming mill the 
power costs have already been deter- 
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The remaining 4,200 horse power 
the rolling mills and in 
department “T”, in latter de- 
partment used about 1,500 horse 
power in old time slide valve engines 
ranging from two to one hundred horse 
power. The total cost for power in 
these departments including fixed charges 
cannot be taken at less than 1.25 cent per 
horse power hour and at this rate the 
annual costs would be $378,000. Table 
XI gives a resumé of the present steam 
power costs. 


mined. 
is used in 
which 


are 


TABLE XI 





Furnace power plants ............ . .$124,000 
Steel works and blooming mill....... 166,000 
Rolling mill and department “T”’...... 378,000 

cf | Mt ay a de: MM aa ee, 6 Eh $668,000 





UNITs. 


Power Cost Comparison. 

We have now determined the cost of 
the 9,750 horse for 
the old steam engine installation, for the 
mixed installation resulting when as 
much low-pressure turbo electric power is 
used as is possible in connection with 


power per annum 


seme of the old steam equipment, and 
further, for an equivalent gas-electric in- 
stallation in which blast-furnace gas is 
fuel. All these plans and esti- 
mates are worked out for the same 
plant and as a matter of course the con- 
ditions assumed for all three systems had 


used as 


tc be the same. These figures, it 
must be remembered have in them 
nothing of the absolute. By this the 


writer means that for other plants the 
differences in cost of power for the sys- 
tems discussed herein will not always be 


75 


in exactly the .same ratio as worked 
for the plant under consideration. It is 
only possible to draw general conclusions 
from the estimates and data presented. 
While it is possible to work out with 
considerable accuracy ihe fuel consump- 
tion ratios for the different systems 
of generating power, yet the total 
cost depends upon a great number of 
items that have no relation whatever to 
the fuel. .The size of the plant, the 
conditions of the existing steam equip- 
ment, the ratio of the low-pressure turbo 
electric power to steam power, the gen- 
eral lay-out of the plant and that of the 
different departments of same, etce., are 
al! factors of vital influence on the cost 
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of power generated by the different sys- 
tems. 

In this discussion no value has been 
assigned to the exhaust steam because in 
the everyday running of the works it is 
wasted and therefore it has no value. 
The same is practically true of the blast- 
furnace gas; in the ordinary running of 
the works practically all the blast-fur- 
nace gas is used in the stoves and for 
generating steam for the furnace plant. 
If now a reliable new power is furnished 
tc the furnace plant which enables it 
to carry on its operation as before and if 
the generation of this new power is 
more economical than the oid niethod, 
it is° by no means clear that the new 
system should be charged for some- 
thing which under the old method had 


no value. In Table XII, following, is 
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given a resume of the cost of generating 
power for the plant under discussion by 
the methods proposed. 
TABLE XII. 
(Showing cost of 9,750 horsepower generated 
by the three different systems 
discussed. ) 
Estimated annual cost of power with 
present steam equipment ......... $668,500.00 
Average cost per horsepower, year.. 68.25 
Estimated annual cost of power with 
as much steam machinery displaced 
by low-pressure turbo electric equip- 
ment as is practihcal ........... 436,112.00 
Average cost per horsepower, year... 44.75 
Estimated annual cost of power with 
gas-electric equipment ........... 337,250.00 
Average cost per horsepower, year... 34.50 


Conclusions. 


When the nature of the equipment 
is considered, anyone familiar with 
steam machinery operating intermit- 
tently and under fluctuating loads will 
readily concede that $68.50 per horse 
power year is a conservative figure. In 
the plant under discussion a reduction 
of 35 per cent of this cost can be ef- 
fected by installing 4,200 horse power 
in low-pressure turbo electric equipment. 
This last mentioned equipment is planned 
in such a way as to make it absolutely 
reliable in operation by reason of its 
5C per cent reserve capacity. The ex- 
penditure necessary in order to attain 
this saving would not be exessive if the 
magnitude of the change is considered. 
Ir less than two years the equipment 
would have paid for itself and after 
that time the annual saving in the entire 
pewer plant of the works would be 
$232,000. This is a _ saving which 
more than justifies the original expendi- 
ture. ‘ 

The gas-electric installation would 
furnish the cheapest power for the 
plant and with good management and 
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both furnaces running there would 
be no trouble experienced in its proper 
operation. The saving of $331,000 per 
annum is a large one, but the original 
expenditure also would be large. If 
the installation of this gas-electric equip- 
ment were undertaken the new _ in- 
stallation would pay for itself in about 
four years. 

The capital necessary, however, would 
be considered large when the size of 
the plant is considered. It might also 
be reasoned that if the power plant in a 
works is in such condition as to make 
its annual operating expenses very high 
there are no doubt also other depart- 
ments which need rebuilding or which 
might be enlarged profitably. And if the 
amount which is necessary to spend for 
a gas-electric plant were used in rebuild- 
ing some of the deficient operating de- 
partments it might be quite possible to 
increase the tonnage of the works to 
such an extent as to make far greater 
profits possible than the most economical 
power plant would yield. To illustrate: 

One million dollars of the $1,400,000 
necessary to place in operation the gas 
electric equipment would build one 
modern 400-ton blast-furnace plant com- 
plete. The remaining $400,000 would be 
sufficient to enlarge the blowing capacity 
of the Bessemer works, build larger ves- 
sels, purchase a larger blooming mill en- 
gine and in general enlarge the steel works 
te such an extent that all the pig iron 
made in the new furnace could be con- 
verted, say, into a semi-finished product, as 
billets for instance. Such a change might 
easily be made because the main lay-out 
of the plant would remain as it is. If we 
take the figures furnished by the Bureau 
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of Corporations as a basis and assume 
a net profit of $4 per ton in the pro- 
cuction of pig iron and $4 per ton in 
the production of billets, profits which 
should be more than possible with cur- 
rent prices, the -expenditure of the 
$1,400,000 would make an annual net 
profit possible of at least $850,000. Under 
such conditions it is really seen that it 
would be a good business policy to con- 
tinue with the old but serviceable steam 
eouipment in operation and use _ the 
$1,400,000 for enlarging the tonnage ca- 
pacity of the works. This is perhaps 
one reason why we find old and uneconom- 
mical power equipment in many metal 
nietallurgical plants. 

We have already spoken of the pos- 
sibility of one blast-furnace being out 
of blast. While with great care it 
might be possible to keep in operation 
the gas-electric equipment with only 
one furnace in blast, it is not all likely 
that this could be done without serious 
interruptions at times and this would 
be another reason why the proposition of 
a gas-electric installation would not be 
received with much enthusiasm in any 
existing works with two blast-furnaces 
only. Such gas engine installations 
would of course becomie much more 
feasible if two or more plants would 
work together, act in unison and pool 
their gas-electric power output. How- 
ever, this too, would bring in its train 
peculiar difficulties of its own. For all 
these reasons, in the smaller metallur- 
gical works the low-pressure turbo elec- 
tric power plant in connection with some 
existing steam equipment deserves much 
more serious consideration than it has 
received in the past. 


THE PRESENT POSITION OF ELECTRIC STEEL 


The Latest Developments 


REFINING 


in Electric 


Furnace Working in Europe and America 


The article upon “The Problems of 
Waste Heat Utilization in Iron Works,” 
which appeared in THE Iron TRADE RE- 
view for Feb. 18, 1909, included some 
particulars relating to the progress of 
the electric furnace methods of steel re- 
fining. The boards of management and 
presidents of American iron and steel 
works were urged to apply the power 
now wasted in their blast-furnace gases, 
to the production of structural and 
rail steel in the electric furnace,—and 
examples were given from European 
practice showing how this method of 
working was both practical and econ- 


By Joun B. C. KersHaw. 


omical. It is the writer’s purpose in 
the present article to amplify the in- 
formation contained in the article re- 
ferred to, and to give the latest avail- 
able details relating to the progress of 
electric furnace methods of steel pro- 
duction. 

As regards the number of furnaces 
in operation the list-on page 77 gives 
the latest information regarding the 
installation of the four leading types 
of furnace. 

Taking the totals previously given 
for the Stessano furnaces, we have the 
following revised list; 


Kgs. 
hi REE, CRUMBS gv oe cis nek ORS 19 63,000 
erat 2S se Crs Cie EE nae ate 1 60,000 
3 Rochling Rodenhauser ......... 1 29,200 
PR vs en's ui c-O se apie h GE Rae 14 25,200 
DN hs Fb ork ears was Bea ees 11 16,900 


Which gives a total of 70 furnaces in 
operation or nearly completed, with an 
aggregate charge capacity of 194,300 
kgs. or 2,800 kgs. per furnace charge. 

Since there are between 10 and 15 
furnaces of other types than those 
named above in operation in Europe 
and America, the writer estimates the 
number of steel refining furnaces in 
operation or nearly completed at the 


close of 1909 to be 80. Taking the 
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average charge of these furnaces to be 
3 tons, and the number of charges per 
day to be two, the daily output of 
electric steel at the close of 1909 must 
amount to 480 tons. This is- a small 
total when compared with the enor- 
mous daily output of the steel works 
in America, but it is large enough to 
prove that the electric steel furnace 
has emerged from its period of experi- 
mental trial, and that it has now be- 
come a permanent and useful accessory 
of the modern steel plant. 

Dr. Engelhardt, a director of the 
Gesellschaft fur Electrostahl Analagen, 
which controls the Kjellin and Roch- 
ling-Rodenhauser patents and develop- 
ments in central Europe, in a paper 
read before the chemical section of the 
Austrian Society of Engineers in Vien- 
na on April 23, 1909, gives the graphical 
summary shown in Fig. 1, page 78, of 
the position in the electrical steel in- 
dustry in March of last year. 

These figures were undoubtedly too 
low, as regards the Heroult and Girod 
furnace capacity, and the totals given 
by the writer in the present article, 
represent the position today much more 
fairly, the opening of the Girod steel 
works at Ugine having greatly altered 
the relative position of this furnace 
and process. 

Engelhardt in the same paper gives a 
useful tabular statement of the approxi- 
mate power required per ton of fin- 
ished material for the various proc- 
esses of smelting and refining which 
can be carried out in the electric fur- 
nace, the figures being based on the 
average figures obtained with large 
units. This statement is reproduced be- 


low: 
Kilowatt 
hours. 

1 Maintaining pig iron in_ the 

molten state for casting pur- 

ETT ee eee. ee eee 50 
2 Refining molten metal from 

the open-hearth furnace ..... 120 to 250 
3 Steel from molten’ pig’ iron 

Sr CGE OCTED cose ss cies 600 
4 Steel from cold pig iron and 

2 Sa ee eee ee 700 
5 Steel from cold scrap ......... 900 
6 Steel from molten pig iron.... 1,100 
7 Steel from cold pig iron .... 1,500 
8 Pig iron direct from the ore.. 2,000 
9 Steel direct from the ore ... 3,000 


The price of electrical energy is the 
deciding factor in determining which 
of the various uses of the electric fur- 
nace can be profitably carried on in 
the particular district concerned. 

As regards the size of the individual 
furnaces, the largest Heroult furnace 
in operation, is that of the Aceries du 
Saut du Tarn at St. Juery, France, 
this having a capacity of 5,000 kgs. 
(five tons) per charge, while a furnace 
of equal capacity is stated to be at 
work at the Halcomb Steel Co.’s works 
at Syracuse, N. Y. The Societa Tubi 
Mannesmann at their works at Dal- 
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HEROULT FURNACES. 
Under 
con- 
In op- struc- 
eration. tion. 


Kgs. Kgs. 

Richard Lindenburg,  Ger- 
| was nea oe we eae 3 . Set; 4s ve 
3ismarkhutte, Germany .... 2 4,000 ...... 

Deutsch - O6cesterreichische 

Mannesnonn - Rohren 
Werke, Burbeck ....... a ee 3,000 
Danner & Co., Austria.... 1 See ‘seas e 
Gebr. Bohler & Cie, Austria 1 2,500 ...... 


Georg. Fischer, Switzerland 3 1,000 10,000 


Soc. Electromet, [I rancaise 
WN us as is rae Wate an 1 3,000 
Acieries du Sacet du Tarn, 
ROC ees oe vere 1 5,000 
Aktiebolaget Heroults Elek 
triska, Stal Sweden...... 1 4,500 
Halcomb & Co., N. Y., 
Be eG SS 6 as as oe 8 1 LR ee 
Firth Stirling Steel Co., 
he, FES ke CRE Dee SRN 1 3,000 
Soc. Tubi Mannesmann, 
RT a ig dak ores gen cos er a svvecs ¥2)000 
Edgar Allen & Co., Eng- 
OO ee oe ee Regret ae 5 Ss 3,000 
PRM OF wa Saat eeek Ce u 19 35,300 28,000 


. GIROD FURNACES. 
ike vy 


; Procedes Paul Girod, Ugine, 
a ee tree mghheissveaseevents 
Oehler Co., Aarau, Switzerland.......... ] 
Cockerill & Co., Seraing, Belgium........ 1 
Stotz & Co., Stuttgart, Germany.......... 1 
Marrel Freres, Rive de Gier, France..... 1 
Danner & Co., Judenburg, Austria........ 1 
Gutehoffnungshutte, Oberhausen, Germany. 1 
Stahlwerk Becker, Crefeld, Germany...... 3 
Poldihutte, Alt-Kladno, Austria........... 1 
Ternitzer Stahlwerk, Ternitz, Austria...... 1 
Diosgyr Stahlwerk, Diosgyr, Hungary..... 1 
TW. civcccsawa ss seuesadeabe sy comseusees 16 
ROCHLING RODENHAUSER FURNACES. 

Under 
con- 
In op- struc- 
eration. tion. 
GERMANY: Kgs. Kgs. 
Rochlingsche Eisen und 
Stahl Worke, Volklingen 2 7 000 
, 2,000 
Bergische Stahl - industrie, 
i ee ee 1 1,500 
Le Gallais Metz & Co.,, 
Dommeldingen ......... 4 3 S00 eeccss 
3,500 1,500 
TOG) ivaaws 
FRANCE: 
Acieries de la Marine et 
d’Homecourt, St. Cham- 
MT oS Vaasa lank ere dao ere) eee 3,000 
SELGIUM 
Acieries Liegesoises Bres- 
BOURTEE-EAGGE okie sseces 1 1,000 
RUSSIA: 

Kronwerke Slatoust ...... 1 A See 
PO. Jars wdeak dete ten 10 24,700 4,500 
KJELLIN FURNACES. 

Under 
con- 


In op- struc- 
eration. tion. 


Kgs. Kgs. 
GERMANY: 
Fr. Krupp A. G. Essen... 1 8,500 
Oberschles, Eisen-Ind, A. 
Ce, EE > occ aes ee tie 1 > Serer 
AUSTRIA: 
Poldihutte, in Kladno .... 1 4 000 
. Braun’s Sohne’ Vockla- 
RE sos SS aaicss Ree aae 1 400 
GREAT BRITAIN: 
Vickers Son & Maxim, 
NS ES re ee 2 1,500 180 
Wm. Jessop & Sons, Shef- 
Es Cerne eee t Bit wets 1,800 
Sheffield University ...... 1 100 écaces 
ITALY: 
Alti Forni Gregorini Lovere 1 ...... 1,500 
SPAIN: 
Vidua de Urigoitia e Hija, 
PE. 8. igs asia tek, 0 Sietees 1 eo 
SWEDEN: 
Eisenwerk Domnarfort Cys- 
i 1 hk ere, 


BAW ice 53 Geer ene 1 ye | ees 
Unitep STATES: 
General Electric Co., Schen- 


CBO T gh ne ave shoaes evaje lm OO wy vac 
General Electric Co., Niag- : 

SER FRE: 2 cashes eee a6 ccs 1 Bay ee 

AON ches ano bored S A 14 21,810 3,489 


NI 
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mine in Italy, have completed however, 
two 6,000 kg. furnaces. It will be of 
some interest to note whether the Her- 
oult type of crucible furnace can be 
successfully worked in these larger 
units, most of the refining so far hav- 
ing been carried out in furnaces of 
three tons capacity. The chief difficulty 
with the Heroult furnace is, the reguia- 
tion of the current during the melting of 
the charge, when both arc and resist- 
ance heating are employed, great varia- 
tions in the resistance of the charge 
occurring during this stage of the heat- 
ing process. As the size of the fur- 
nace increases and larger currents ‘are 
employed, this difficulty is likely to be- 
come intensified, and on this account 
a limit to the practical capacity of the 
fiirnace is certain to be found. The 
Other special difficulty found in the 
operation of the Heroult furnace, name- 
ly, the over-heating and consumption 
of the carbon electrodes, has been over- 
come by the use of water-cooled stuf- 
fing boxes for these, packed with a 
special conducting mixture of graphite 
and carbon grains, which enables a 
large surface of the electrode to be 
employed for electrical connection to 
the cables conveying the current. Hav- 
ing studied completely the problem of 
manufacturing the higher classes of 
motor-car and tool-steel, Heroult is 
now turning his attention to the pro- 
duction of structural and rail steel in 
his furnace, and in a letter to the 
writer, dated Jan. 13, 1909, he stated 
that he» was working at this branch of 
the subject with some hope of success. 

The largest Stassano furnaces are to 
be found at the works of the “Forne 
Termo-elletrici Stassano” at Turin, 
Italy, where two 5,000 kg. furnaces of 
this type have been erected. In the 
case of the Stassano furnace, the heat 
effect is obtained entirely by radiation 
from two or more arcs formed above 
the charge, and the difficulties con- 
nected with the regulation of the cur- 
rent, met with in the operation of the 
Heroult furnace, do not occur. On the 
other hand the electrical efficiency is 
lower, the most reliable figures showing 
a power consumption of 1,164 kilowatt 
hours per 2,000 pounds of steel, as 
compared with 864 kilowatt hours for 
the Heroult type of furnace. 

The “Bonner Fraserfabrik” at Bonn, 
have erected and are working, two 1,000 
kg. Stassano furnaces, and the Italian 
government have two 700 kg. fur- 
naces, at the Royal Arsenal, Turin. 

As regards the Kjellin induction type 
of furnace, the largest in operation is 
that at the Krupp works at Essen, this 
furnace being of 8,500 kgs. capacity. 

A furnace of similar size, until quite 
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Aggregate Charge 
Capacity. 


97950K 9. 








Capacity of 


Largest Furtace. 8sookg 
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39800 kg. 














Heroutt. 


RocHLtING-RoDENHAUSER 


recently was in operation at the Roch- 
ling Iron & Steel Works, at Volkin- 
gen; but this has now been converted 
into the modified Rochling-Rodenhauser 
type of furnace, and the remaining 
Kjellin furnaces are of 4,000 kgs. 2,000 
kgs. and 1,500 kgs. capacity. Owing 
to the inability of the original Kjellin 
type of furnace to attain a high tem- 
perature, it can only be used as a melt- 
ing furnace, and on this account its 
field of usefulness is limited. 

Coming now to the Rochling-Roden- 
hauser furnace, the type which is at 
present attracting most attention, it 
may be explained that this furnace util- 
izes a combination of induction and 
resistance methods of heating, and that 
by this combination the difficulties due 
to the low temperature of the metal 
and slag in the original Kjellin type of 
furnace are overcome. The _ experi- 
mental work connected with the de- 
velopment of this furnace was carried 
out at the Rochlingsche Iron & Steel 
Works at Volkingen, by Dr. Roden- 
hauser and Dr. Schonawa. 

There are now two furnaces of the 
new type in operation at Volkingen, 
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one of these utilizing three-phase cur- 
rent in place of the more usual single- 
phase current. The tabulated statement 
gives the localities of the other fur- 
naces. The largest furnace of this 
type is the 7,000 kg. furnace now in 
operation at Volkingen. 

According to Engelhardt the United 
States Steel Corporation have under 
construction a furnace of this type 
which is to be of 15,000 kgs. capacity, 
capable of heating a full converter 
charge at each refining operation. This 
furnace will work with single-phase 
current of normal U. S. A: periodicity: 
25. As already stated, the Rochling- 
Rodenhauser furnace can be modified 
to use three-phase current of. almost 
any range of periodicity, and it can be 
thus worked when necessary or desir- 
able without the intermediate trans- 
former equipment required by the arc 
types of furnace. As three-phase cur- 
rent is usually employed for the opera- 
tions of electric rolling mill and other 
steel work plants, this adaptability is 
of some importance. Figs. 2 and 3 
show a plan and section of this latest 
form of induction furnace. 

No detailed figures for the power 
consumption of these large furnaces 
have been given, but Harden in a 
recent paper, read before the Faraday 
Society, stated that when using molten 
metal from the converter for charging 
the furnace, the power varied from 125 
to 150 kilowatt hours per ton of fin- 
ished material. The corresponding fig- 
ure for the Heroult furnace is 329 
kilowatt hours per ton of 2,000 pounds. 
No doubt, under exactly similar condi- 
tions as regards the purification effected 
in the furnace, the power consumption 
of these two types of furnace would 
be more nearly equal. 
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Finally, as regards the Girod type 
of furnace the largest yet constructed 
is a furnace of 12,000 kgs. capacity, 
at the new electric steel works, at 
Ugine in Savoie. Details of this works 
and furnace have already appeared in 
Tue Iron Trave Review of June 3, 
Oct. 28, and Dec. 9, 1909, and it is 
therefore unnecessary to deal at length 
with these here. This steel works is 
the first operated entirely with electric 
power and its future will be followed 
with much interest by electrometallur- 
gists on both sides of the Atlantic. 
Professor Borchers of Aachen, who 
has visited the Ugine works more than 
once during 1909, has been very favor- 
ably impressed by the simplicity of 
working and economy of the Girod type 
of furnace, and now considers it sup- 
erior to the Heroult furnace and the 
best type of arc furnace yet designed. 

No attempt has been made by the 
writer to compare the working efficien- 
cies of the vdrious types of furnaces 
named, or the quality of steel produced, 
since these branches of the subject of 
electric steel refining are outside the 
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scope of the present article. It is cer- 
tain, however, that the earlier published 
figures for current and power consump- 
tion will be reduced as more experi- 
ence is gained in the design and work- 
ing of these furnaces, and that for 
the production of high quality steels 
they will become indespensable. 

The writer is also convinced that in 
a few years time, every steel works 
will be forced to erect one or more of 
these furnaces as adjuncts to its pres- 
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ent plant. The works whose managers 
have had the courage and foresight to 
erect a plant for utilizing the waste 
energy of the coke oven and _ blast 
furnace gases, will certainly gain by 
this new development. The cost of 
the electric energy in their case will 
be represented merely by the interest 
on capital, and upkeep of the new 
plant and the experience gained by the 
Cockerill Co., at Seraing, in Belgium, 
proves this to be extremely low. 


VANCOUVER’S NEW STEEL FOUNDRY 


“The Only Steel Foundry 
West of the Great Lakes.” 


The demand for steel castings in the 
western part of Canada has kept pace 
with the rapid development of that sec- 
tion. Machinery used in the lumber 
and mining industries must be con- 
structed to withstand very heavy work. 
Steel castings, which enter largely into 
the manufacture of this class of ma- 
chinery, had to be shipped from the 
eastern part of Canada or imported 
from the United States or England and 
this was expensive because of high 
freight rates and long deliveries. 

Realizing the growing need of such 
a plant in that portion of the Dominion, 
the directors of the Vancouver Engi- 
neering Works, Ltd., early in 1909, de- 
cided to add a steel foundry to their 
plant at Vancouver, British Columbia. 
The side blow converter for making 
steel was adopted, after careful consid- 
eration of the most economical process 
for producing a light tonnage, and after 
personal inspection of various plants 
by F. L. Leighton, general manager. 


In May, 1909, the Whiting Foundry 
Equipment Co., Harvey, Ill., was com- 
missioned to design and equip the steel 
foundry according to the most up-to- 
date practice. Erection of the plant was 
commenced in June, and the equipment 
installed during the following Septem- 
ber. The first blow of steel was suc- 
cessfully made Oct. 12, under the super- 
vision of the Whiting Foundry Equip- 
ment Co.’s steel foundry engineer. 

The plant has at present a capacity of 
eight tons per day, and is so designed 
that extensions for handling double 
that output can be made as required, 
without interrupting the operation of 
the present foundry. The building is 
of steel construction throughout, hav- 
ing a main bay 120 feet long, and 50 
feet wide, with a side bay 120 feet long, 
and 30 feet wide, as shown on the 
ground plan, Fig. 1. The side bay is 
designed to provide the most compact 
grouping of the melting and converting 
department, the core room, sand mill, 


and cleaning department, without in 
any way interfering with the economi- 
cal operation of each. In the design, 
every effort was made to secure a con- 
tinuous system, that. the raw material 
might be converted into finished cast- 
ings without any reverse movement. 
The steel foundry is so arranged in the 
plotting of the general plant, that the 
movement of all departments is in the 
direction of the castings store house. 
The cupola is the standard Whiting 
type having a rated capacity of six to 
seven tons, and the height from floor 
level to top of stack is 35 feet. In or- 
der to properly charge the converter, 
the melting capacity is about seven 
tons per hour. The cupola charging 
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floor is 22 feet long and 20 feet wide, 
and is served by a 2-ton electric eleva- 
tor, having a lift of 16 feet. In order 
to facilitate the handling of melting 
stock, an industrial track, 24-inch gauge, 
connects the elevator with the stock 
yard. 

Iron is tapped from the cupola into 
a 6,000-pound ladle, carried by a pneu- 
matic jib crane of 4 tons capacity, as 
shown in Fig. 2. Two taps are made 
to obtain a full charge for the con- 
verter. This is done to avoid holding 
the molten iron in the hearth of the 
cupola where it is exposed to the in- 
candescent coke from which it will ab- 
sorb sulphur, especially if the man- 
ganese content is low. After the ladle 
is filled, the jib crane hoists it to the 
pouring position, shown in Fig. 3, and 
the iron is transferred to the converter, 
to be blown into steel. 

Since no phosphorus or sulphur can 
be removed, owing to the acid lining 
of the converter, it is necessary to 
melt an iron running low in these ele- 
ments, the maximum limit being 0.04 
per cent for each. The manganese con- 
tent ranges from 0.60 per cent to 1.50 
per cent. The cupola charge is so pro- 
portioned as to give about one per 
cent of manganese, this limit being set 
because it counteracts the affinity of 
the iron for the sulphur in the coke, 
and also minimizes the wear upon the 
converter lining. The percentage of 
silicon in the cupola charge should be 
from 1.80 per cent ‘to 2.00 per cent, 
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The extensive manufacture of boilers, 
tanks, etc., gives this concern a heavy 
stock of punchings and clippings to 
draw upon for the cupola charge. In 
order to produce steel castings of high 
grade, careful attention is given the 
sulphur. and phosphorus limitations. 





The converter, having a capacity of 
two tons, is of the standard Whiting 
type. It occupies a floor space 20 x 12 
feet, and is separated from the remain- 
der of the side bay by a steel curtain 
wall. It is carried on cast steel trun- 
nions, which revolve in heavy cast iron 
standards, and spans a concrete pit 
into which the ladle is lowered to re- 
ceive the finished steel. as shown in 
Fig. 4. A large hood is suspended 
above the converter, to carry the fumes 
outside the building. The height of 
the converter is 10 feet, when in blow- 


ee, 
Sar 
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ing position. It is lined with a com- 
position of ganister, sand and fire clay, 
rammed around a wood form. This 
linings, if repaired when necessary, will 
give at least 180 or 200 blows. 


<r 


After the iron is poured into the con- 
verter, the latter is then turned to an 
upright position for blowing. The air 





Fic. 2. pressure ranges from three to five 
pounds per square inch, and is regu- 
lated by a valve at the operator’s plat- 
form. The blowing operation requires 
from 15 to 20 minutes, varying with 
the percentage of metalloids in the 
iron. It is necessary that the time be 
as brief as possible, as upon the rapid- 
ity of the blow depends the tempera- 
ture of the bath. Fig. 5 shows the 
converter durjng the progress of the 
blow. The reduction in the weight of 
metal is about 18 per cent. The steel 
comes from the converter at 1700 de- 
grees Cent., a temperature insuring 
sufficient fluidity to yield sharp, sound 
castings of light section. 

Back of the converter, and on a level 
with the foundry floor, is the blower 
room, which is equipped with. a posi- 
tive pressure blower for the converter, 
and a steel pressure blower for the 
cupola. The positive pressure blower, 
built by the P. H. & F. M. Roots Co., 
Connersville, Ind., is belt connected to 
a 75-horsepower Allis-Chalmers-Bul- 
lock alternating current motor. The 
steel pressure blower, built by the B. F. 
Sturtevant Co., Hyde Park, Mass., is 
belted to a 10-horsepower Allis-Chal- 
mers-Bullock alternating current mo- 
tor. 

The blast main to the converter is in 
a straight line to insure the minimum 
loss due to friction. A 14-inch blast 
pipe connects the cupola with the 
blower. Regulation of the blast for the 
cupola is accomplished by means of a 
standard blast gate. 

The core room, core oven and mold 
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drying oven are in the side bay, ad- 
joining the cupola room, and cover an 
area 40 feet long and 30 feet wide. The 
mold drying oven, which holds two 
cars, is 18 feet long and 10 feet wide, 
and is fitted with a Kinnear roller-cur- 
tain door. 
square, equipped with side shelves for 
cores, and has a swinging steel plate 
door. Coal is used for fuel. Adjoining 
the core room, is the sand mill room, 
with a 72-inch mill, built by the Van- 
couver Engineering Works, Ltd. This 
mill is of the undergeared type, and is 
belt driven by a 25-horsepower Allis- 
Chalmers-Bullock alternating current 
motor. A pneumatic sand _ shaker, 
built by the Hanna Engineering Co., 
Chicago, is located between the sand 
mill and core room. 

The cleaning room adjoins the 
blower room, and opens into the main 
bay. The equipment consists of a cold 
saw and two power hack saws, built 
by the Quincy-Manchester-Sargent Co. 
Two emery grinders, built by the Dia- 
miond Machine Co., provide ample fa- 
cility for grinding the present output 
of the foundry. Provision has been 
made for the future installation of an 
annealing furnace. 

The Vancouver Engineering Works, 
Ltd., manufacture an extensive line of 
logging and saw-mill machinery, all 
types of boilers, burners for saw-mills, 
and mining machinery. 


“VOLUNTEERS” IN MACHINE 
SHOPS. 
By Dr. Ropert GRIMSHAW. 
I would like to call attention to 


one prominent feature of German and 
English — and as far as I know, 
French—machine shops; the so-called 
“volunteer” system. 

It is well understood that where a 
young lad starts to learn this trade he 
can do so on either one of two bases 
—either as an apprentice proper, or 
as a “volunteer,” who may quit at 
any time desired. The former meth- 
od involves both duties and_ privi- 
leges; the latter carries with it, once 
entered upon, privileges only. In the 
first case, there may or may not be 
a slight pay attached to the position; 
in the second, the almost universal 
custom is that the volunteer shall, 
for the trouble he gives the firm and 
its employes, pay a specified fee in 


advance—for instance in the shops 
of Ludwig Loewe & Co., Berlin- 
Schoeberg, the fee is 1,000 marks 


($238) the first year, and half as 
much the second. The sums thus re- 
ceived are kept as a special fund and 
are employed by the firm in the in- 
struction of apprentices during the 
term of apprenticeship, and, as faras 


The core oven is 10 feet ° 
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they will reach, of those who in the 
judgment of the firm are especially 
promising but unable to pursue their 
studies after their term (three years 
of 200 working days each) has ex- 
pired. 

Sir W. G. Armstrong, Whitworth 
& Co., demand a heavy premium, even 
for apprentices; and expressly state 


beforehand that they do not guar- 
antee a position in their works when 
the period of apprenticeship is over; 
on the contrary, they emphasize the 
fact that the chance thereof is but 


slight. 

In the Elswick Works of the above 
mentioned concern, apprentices are 
received either on payment of a 
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premium as“inm “Course A,” -or-:with- 

cut premium as in “Course B.” 
The premium payable under Course 

A is» as follows: 

“For two or three years 630 guineas 

—about $3,150. 





For four years 700 guineas—about 
$3,675. 

For five years 800 guineas—about 
$4,200. , 


A ‘reduction, however, is. made in 
the above scale in the case of any- 
one who -has obtained a “first-class 
certificate”. after a. complete course 
of instruction extending over at least 
three ‘years at an improved technical 
engineering college, or, who has a 
“first-class. honors. degree” in an ap- 
proved engineering course at a unt- 
versity; ‘and the reduced premium is 
as follows: 

Fér two or three years 300 guineas 
—about $1,575. 


’ 


For four years 350 guineas—about 
$1,838. 

For five years 400 guineas—about 
$2,100. 

A tral of one month is allowed, 


at the expiration of which period it 
is optional with either party to pro- 


ceed or not with the indenture. 
The amount of the premium is 
payable on the signing of the in- 


denture at the expiration of the 
period of trial. The indenture dates 
from the commencement of the trial. 
The most usual period of appren- 


ticeship is three years, of which two 
are passed in the pattern shop, fit- 
ting and erecting shops, foundry, etc., 
and the last in the drawing office; 
so that apprentices under. this course 
are enabled to gain an“insight into 
more than one branch of. manufac- 
ture—which is not the case *#nder 
Course B. Pers 

The usual age for commencing 
work is about 19 years; but under 
this course apprentices can -be = re- 
ceived beyond this age. 

The working hours in the shops 
are as follows: From»8:30 a. m. to 
12:45 p. m., and from.2, p.m. to 5 
p. m., except on Saturdays, whenthe 
works closé at noon, An the draw- 
ing office, work is from 9 a. m. un- 
til 12 noon, and .2. p» m. until 5 
p. m., except on Saturdays, 
work ceases ‘at 12:30 p. m. 

. Apprentices receive wages por the 


following scale: 


During the first year,3s 6d—say ’, 
‘tern making, founding, machine work, 


87 cents per week. 
During the:second year, 5s 6d—say 

$1.37 per week. 
During third and remaining years, 

7s 6d—say $1.87 per week. 
Subject to the condition 





that 2 


when . 
“are not received in the drawing office 
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minimunmr number of 33%4 hours per 
week be worked. 


Course B. 


Apprentices, who enter for this 
course Pay no premium and receive 
wages according to age and abil'ty 
under one of the three following 
scales. The age of entering is from 
15 up to 17, and. the period of ap- 
prenticeship terminates when the age 


of 21 is reached. 
Scale 1. 
Apprentices are paid°.under this 


scale unless they possess the quali- 
fications entitling them to wages un- 
der Scales 2 or 3, The wages under 
Scale 1 are as’ follows: 

During. the first year, from 6s to 


7s 6d—say $1:50‘to $1.87 per week. 


During’ second year, from 7s to 9s 
—say $1.75 to $2:25 per week. 

During third year, from 8s to lls 
—say $2 to $2.75 per week. 

During fourth year, from 9s to 14s 
—say $2.25 to $3.50 per week. 

During fifth year, from 10s 6d to 
15s—say $2.62 to $3.75 per week. 

During sixth year, from 12s to 15s 
—say $3 to $3.75 per week. 


Scale 2. 


apprentice has obtained .a 
technical college certificate, or has 
obtained the Oxford or Cambridge 
school certificate, he receives wages 
under scale 2, which is based upon an 
increase of 4s on the rates given in 
scale 1. 


If an 


Scale 3. 


If an apprentice has obtained a 
first-class certificate after a complete 
course of instruction extending over 
at least three years at an approved 
technical engineering college, or has 
a first-class honors degree in an ap- 
proved. engineering course at a_uni- 
versity, his wages are paid under scale 
3, which «is based upon an increase 
of 6s, say $1.50 per week on the rates 
given in. scale 1. ° 

The, working hours in the ‘shops 
under course.B are from 6 a. m. to 
8 a/.m., from. 8:30 a. m. to 1 p.-m., 
and from:2 p..m. to 5 p. m.; except 


‘on. Satitrdays, when the. works close 


at noon. Apprentices under this course 


except, under, special circumstances. In 


‘the’ shops they are only apprenticed 


to one particular trade, such as pat- 


oY fitting and erécting; and are not 
moved from shop te shop as‘in course 
A, unless it be for the convenience of 
the company. 


Of course apprentices entering for 
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either course are expected to conform 
strictly to the rules and regulations 
of the works. 

In the well known shops of the 
Bollinckx Society in Brussels, there have 
been no apprentices for the last 30 years, 
for the very simple reason that it is 
impossible to get employes to sign 
any sort of agreement. 

The corps of workmen is formed by 
choosing from the helpers the most 
intelligent. They go first through the 
drilling department, where they _ be- 
come familiar with the machines there 
found, and learn to oil up, to set the 


work in the machines, etc. In this 
department there are several periods 
with successive increase of pay, as 


the hands pass from the most simple 
to the more complicated machines. 
Then they are passed on to the bor- 
ing department. In the turning shops 


the men commence on the revolver 
lathes or screw machines; and _ the 
same system is pursued with the 


planer hands and those in the millifig 
department. No one is taken on 
under 18 years of age. 

In the world-famous automobile and 
motor works. of De Dion Bouton & 
Co., Puteaux, France, there are but 
few volunteers; those who work there 
as such being young men who wish 
to learn the automobile thoroughly 
and practically, and who are permitted 
to run about in the shop, upon spe- 
cially private recommendation. They 
receive no pay; on the other hand, pay 
nothing for the privilege of working 
and learning. They are held to no 
particular hours of coming and go- 
ing; are, however, bound to observe 
the general shop rules in the matter 
of discipline. They may be said not 
to belong to the establishment, and 
may be classed apart from the ap- 
prentices, who, no matter how little 
receive pay for 


they may perform, 


doing it. 


GOVERNMENT’S COPPER STAT- 
ISTICS FOR 1908. 


The United States geological 
vey’s report on the production of cop- 
per gives the total production in 1908 
by smelters from copper-bearing ma- 
terial mined in the United States as 
942,570,721 pounds, the largest in the 
history of the industry. The produc- 
tion in 1906, the next largest, was 
917,805,682 pounds; that for 1907 was 
868,996,491 pounds. The world’s pro- 
duction of copper in 1908 was 1,667,- 
098,000 pounds, so that the United 
States contributed considerably more 
than half the total product of the 


metal. 


sur- 
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TESTS OF THE MELVILLE-MACALPINE 


REDUCTION 


GEAR 


Results of the Most Elaborate and Costly 
Private Experiments Ever Conducted 


Among the distinct developments 
of 1909 is the speed-reduction gear 
devised by Rear Admiral George W. 
Melville and John H. Macalpine, con- 
cerning which the first American pub- 
lication appeared in The Marine Review, 
Cleveland, and which has since been 
noticed in the engineering press gen- 
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Although the was 
designed primarily for marine use in 
order to permit of the use of a high 
conjunction with a 


propeller, it 


erally. apparatus 


speed turbine in 


moderate or low-speed 
should be equally applicable in other 
cases where a positive and compact 
connection between the prime mover 
and the driven desired. 
Incidentally while permitting of the 
use of positively connected turbines 
and propellers, each running at its 
most efficient speed, it also makes for 
a substantial reduction in space and 
in weight, the latter not only in itself 
but in reduction in fuel carried due 
to the higher. economy attainable by 
reason of taking fullest advantage of 
rotor speeds and steam velocities. A 
most complete series of tests were 
undertaken by the Westinghouse Ma- 
chine Co., East Pittsburg, Pa., builders 
of the gear, in order to determine its 
capacity and efficiency and in order 
to do so it was necessary to provide 
some form of brake or dynamometer 
that would be capable of absorbing a 
continuous output of 6,000 effective 


apparatus is 


horsepower, and the following partic- 
ulars of this brake and of the tests 
conducted therewith are from _ infor- 
mation supplied by the Westinghouse 
Co. 

A brake of this capacity was in its 
way as entirely unprecedented as the 
In any form of mechani- 
is transformed 


gear itself. 


cal brake, the energy 
into heat, and in dealing with such 
large powers as were contemplated, 


the problem of carrying away the heat 
generated becomes a very serious one. 
When that the quantity 
of heat by the absorption 
of one horsepower is 2,545 British 
thermal units per hour, or about one- 
fifth that resulting from the combus- 
tion of a pound of coal, one is better 
able to comprehend the magnitude of 
the problem, by making the simple 
calculation that shows the total quan- 
tity of heat to be dealt with, is prac- 
tically that which would be generated 
in a furnace burning coal continu- 
ously at the rate of 1,200 pounds per 
hour. 

An ordinary band or “Prony” type 
of friction brake was entirely out of 
consideration, as the speed would 
limit the diameter of the brake wheel 
to 6 or 7 feet, and its face would have 
to be not less than 30 feet. The 
difficulties involved in the construc- 
tion, and the cooling of such a brake, 
and the maintenance of the proper 
tension on a brake band of this width 
are practically insurmountable. 

Naturally the first thing to suggest 
itself was the use of a dynamo-elec- 
tric machine with a water rheostat 
for adjusting and maintaining the 
load. Such a generator would be cum- 
bersome and expensive, the windage 
and electrical losses would vary with 
different loads and speeds, and there 
would always be an uncertainty as to 
the exactness of the allowances made 


one recalls 


generated 


, 


quite as satisfying and convincing as 
direct comparisons with the familiar 
force of gravity. 

The idea of the electrical dynamom- 
eter was therefore abandoned because 
of the uncertainty that its indications 
would ‘be sufficiently exact to enable 
the transmission loss in the gear to 
be determined with any reasonable 
degree of finality, as it was hoped 

















that this loss would be very small, 
and possibly within the probable lim- 
its of accuracy of this method of 
measurement. 

For a number of years The West- 
inghouse Machine Co has successfully 
employed a form of hydraulic brake 
for measuring the power developed in 


the works tests made on all steain 
turbines manufactured by it. This 
form of brake consists of a _ rotor 


mounted on a shaft coupled to the 
shaft of the turbine, and rotating 
within a closed casing supported on 
journals through which the _ rotor 
shaft passes. The casing is held 
against turning by means of a radial 
arm bearing against a vertical strut, 
the lower end of which rests on an 
ordinary platform scale. Within the 
casing is a quantity of water, which 





























for these losses. Neither are the quantity may be maintained constant 
most careful electrical measurements at any desired amount by means of 
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controlling valves. The rotor has a 
series of vanes or teeth on its peri- 
phery which tend to impart a rotary 
motion to the water contained in the 
casing. The inner surface of the cas- 
; ing is provided with vanes or teeth 
which resist this tendency, and the 


| inlet and wutlet pipes with adjustable 
y 

















Fic. 4. 


result is a powerful braking action, 
the aintensity of which can be fregu- 
lated by the quantity of water in the 
casing. The resistance which the cas- 
ing must offer to prevent its being 
rotated by the water striking its in- 
wardly projecting vanes at high vel- 
| ocity is measured by the pressure ex- 
erted on the platform scale by the 
strut under the radius arm, and from 
this pressure, the effective length of 
the radius arm, and the number of 
revolutions per minute, the power is 
calculated in identically the same man- 


ner as in the case of an ordinary 
Prony or band brake. As a matter 
of course, the temperature of the 


water is quickly raised to the boiling 
point, and a considerable portion of 
it evaporates, and in the form of 
steam easily carries off the enormous 
quantities of heat generated. The 
amount of fresh water admitted to 
compensate for the quantity lost by 
evaporation and through the overflow 
pipes, is constantly adjusted by the 
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attendant in such a way as to keep 
the scale at all times in perfect bal- 
ance. 

The successful brakes constructed 
on this principle had all been designed 
for high speeds, ranging from 750 
revolutions per minute for the largest, 
up to 4,000 or more for the smallest 
sizes. In order to adapt the same 
principle to a brake that should have 
the requisite capacity and stability at 
the lower speeds of the driven shaft 
of the reduction gear, the radically 
new design, of which a detailed de- 
scription follows, was developed by 
Raymond N. Ehrhart of The West- 
inghouse Machine Co.’s Engineering 
staff. 

Unfortunately, the space between 
the experimental plant and the wall 
of the building in which it is located 
is too restricted to enable a satisfac- 
tory photographic view to be made of 
the complete installation, comprising 
turbine, reduction gear and dynamom- 
eter. The line drawing (Fig. 2), how- 
ever, shows clearly and correctly the 
disposition and _ relative proportions 
of the several component parts. 
page 83 is 
dynamometer, 
for weighing 
On account of the heavy 
to be dealt with, the resistance 
the radius arm is not takea up 
rectly on the platform of the scale, 
but is transmitted through a _ knife 
edge ‘bearing to an I-beam, one end 
of which rests on a solid foundation 
and the other end on the platform of 
the scale. The I-beam also rests on 
knife edge bearings at either end, and 
forms a lever of such proportions that 


a general 
and_ the 
the load. 
pressures 
of 


Fig. 1 on 
view of the 
arrangements 


di- 


only one-fourth of the total stress 
comes on the scale. At the top of 
the dynamometer will be seen the 


flexible hose pipe connections for ad- 


mitting the water to the interior of 
the casing. 
Fig. 3 is a view of the interior 


of the upper half of the casing, and 
shows the stationary vanes which re- 
sist the impulse imparted to the water 
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by the rotor. These vanes are in- 
serted and supported in precisely the 
Same manner as the blades in the 


cylinder of a steam turbine. 

Figs. 4 and 5 are two views of 
the rotor, bladed with regular steam, 
turbine blading sections, the rows 
on one side of the center being of 
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what is called “right hand section” 
and on the opposite side of “left hand 
section.” 


The water enters the top half of the 
casing through ports on either side 
which register with the passages in 
the side of the rotor clearly shown 
in Fig. 4 just inside the rim. Through 
these passages the water is carried to 
the middle of the rim of the rotor and 
is discharged through the ports shown 
in Fig. 5, between the two innermost 
rows of blades. 

With the aid of the diagram, Fig. 
6, a developed cross section through the 
blades, the action that next takes place 
will be readily understood. The moving 
blades are shown in solid and the sta- 
tionary blades in cross-lined section. The 
water emerges with a whirling motion 
from the port A, and immediately 
meets the broad central row of sta- 
tionary vanes which check its angular 
velocity. It escapes to the right and 
left from the passages between the 
central row of stationary vanes and 
is picked up by the first row of mov- 
ing blades on either side. These 
moving blades again impart a high 
angular velocity to the water, and by 
reason of the curvature of their sec- 
tion project it into the adjacent rows 
of stationary vanes, where the vel- 
ocity is again checked. This action 
is repeated as the water passes 
through the successive rows of mov- 
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ing and stationary blades, until it 
reaches the outermost rows of mov- 
ing blades. 

From these last rows of moving 
blades the water is projected into 
circumferential passages of semi-cir- 
cular cross section in either end of 
the casing. 

These passages are shown at B in 
Fig. 7, a partial cross sectional view 
through the rotor and casing. At 
intervals in these circumferential pas- 
sages are baffles to again check the 
angular velocity of the water. These 
‘baffles are shown plainly in Fig. 3, in- 
side view of upper half of casing. 
The passages in the casing re-direct 
the water into the rotor—or at least 
so much of it as has not been already 
evaporated—and the entire cycle of 
operation is repeated indefinitely. 

Fig. 8 is a section through the as- 
sembled dynamometer. The passages 
through which the water enters are 
indicated by the letters C and C’.. D 
and D’ are vents for the escape of 
the steam generated by the transfor- 
mation of the mechanical energy into 
heat. It is not practical to carry off 
all of the heat by evaporation alone, 
as the generation of 15,000 pounds of 
steam per hour in the casing would 
cause such a violent boiling as to in- 
terfere with the stability of the brak- 
ing action. Consequently the quan- 
tity of water admitted into the cas- 
ing is considerably in excess of the 
quantity evaporated, and the surplus 
is discharged at boiling temperature 
through the passages E and E’. 

The dynamometer measures the out- 
put of the gear with the utmost pre- 
cision, but in order to determine the 
transmission loss, it is imperative 
that the input should also be known. 
An extensive series of tests was car- 
ried out in which the power was 
measured by a dynamometer attached 
directly to the shaft of the turbine. 
It was found that for each speed and 
load, with a constant vacuum and with 
steam of uniform quality, there was 
a corresponding inlet steam pressure. 
By often repeated trials it was found 
that by reproducing any particular set 
of conditions of speed, inlet pressure 
and vacuum, the brake load could be 
predicted with unfailing accuracy. 
This fact being thoroughly established 
it was only a matter of a long and 
tedious series of routine trials to cali- 
brate the turbine for all of the loads 
and speeds at which the plant was to 
be tested. As a variation in the vac- 
uum has the most serious influence 
on the power of a steam turbine, all 
other operating conditions remaining 
the same, the calibration tests were 
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made with an abnormally poor vac- 
uum, so as to allow a more ample 
margin for control, than would be 
possible if it had been attempted to 
maintain a vacuum that would more 


nearly tax the capacity of the air 
pump. 
The dynamometer, notwithstanding 


that it was an entirely new creation, 
has operated in the most gratifying 
manner as regards steadiness, sensi 
tiveness, and capacity, and in general 
has creditably upheld its part in what 
is perhaps the most extensive labora- 
tory experiment that has ever been 
undertaken and carried out by strictly 
private enterprise. 


The Result of the Tests. 


When the Melville and Macalpine 
experimental reduction gear was first 
erected and started on Sept. 7, 1909, 
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tail that might, in many cases, be con- 
sidered superfluous, if not actually 
wearying. 

Naturally the first trials of the gear 
were made at very moderate speeds 
and loads, with frequent stops to ex- 
amine the condition of the teeth and 
bearings. During the first few days 
the speed was gradually raised to 1,- 
500 revolutions per minute of the tur- 
bine shaft, and 300 revolutions of the 
gear shaft, and a load of over 6,000 
brake horsepower was carried. The 
load was limited only by the power 
of the turbine, as there were no indi- 
cations that the ultimate safe capacity 
of the gear had from any standpoint 
been nearly approached. 

On Saturday, Oct. 16, 1909, an 
endurance test at maximum load and 
speed was started at 3:15 p. m, and 
continued until 7:15 a. m. on the fol- 
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extensive preparations had been made lowing Monday, or a total of - 40 


to determine the efficiency of the ap- 
paratus on the assumption that there 
might be a transmission loss of at 
least 5 per cent. After calculating the 
results of a few preliminary trials, it 
was found that the apparent efficiency 
was over 98 per cent, and this raised 
the perplexing question as to how to 
determine this unexpectedly small 
transmission loss with a satisfying 
degree of exactitude. 

If the efficiency were only from 90 
to 95 per cent, its measurement, with- 
in reasonable limits of accuracy, would 
have been an easy matter. Rising as 
it unquestionably does, above 98% per 
cent, it will be readily understood 
that the problem requires a _ refine- 
ment of method, and a degree of pain- 
staking care far beyond that which is 
usual in ordinary engineering investi- 
gations. 

For the reason that the efficiency is 
so remarkable, it has been thought 
advisable to describe the methods em- 
ployed and to.tabulate the principal 
observations with a minuteness~ of de- 


hours. This test was witnessed by 
Commander R. S. Griffin, U. S. N., 
and Lieutenant-Commander U. T. 
Holmes, U. S. N., specially delegated 
for this purpose by the Bureau of 
Steam Engineering of the United 
States Navy Department. 


The load was applied by the hy- 
draulic dynamometer described on the 
preceding pages. The radius arm of 
this dynamometer is 6% feet, and the 
pressure exerted is transmitted to the 
platform scale through a lever having 
a ratio of approximately 1 to 4, as 
shown in Figs. 1 and 2 on page 83 
in the detailed description of this 
piece of apparatus. The precise 
distances between the knife edges on 
the lever being, however, 18 inches 
and 72 5/32 inches respectively, the 
effective length of the radius arm of 
the dynamometer is 


6.5 X 72.15625 
= 26.056 feet. 
18 


The constant for one pound pres- 
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sure on the scale, and one revolution 
per minute is consequently 
26.056 X 2 X 3.1416 
= 0.0049612 horse- 
33000 power. 
During this trial the following av- 
erage conditions were maintained: 





Gross weight on scale, pounds........ 4443.4 
Dead weight on scale, pounds........ 388.0 
Net weight on scale, pounds.......... 4055.4 
Speed, revolutions per minute......... 300.6 
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There was nothing in the operation 
of the gear to indicate that this load 
might not be carried indefinitely. It 
will be readily understood that a con- 
stant draft of 6,000 to 7,000 horse- 
power on the boiler plant of an in- 
dustrial establishment like the West- 
imghouse Machine Co. could not be 
long maintained without interfering 
with the regular operations of the 
company. As a consequence, the dura- 
tion of an experiment of this nature 
and magnitude is necessarily limited 
to the period between noon on Satur- 
day and the early morning of the fol- 
lowing Monday, during which time all 
other activities are in a large measure 
suspended. 

A continuous test for five or six days, 
representing the time of an average 
trans-Atlantic voyage, would doubtless 
be of more popular interest, but it 
would be of no more real scientific 
value. When all the parts of the ap- 
paratus have once attained a maximum 
temperature which remains constant 
for a reasonable period, and providing 
that temperature is within the limits 
generally recognized as conservative, 
a condition has been established which 
is capable of being maintained in- 
definitely. No useful data could be 
obtained from a further prolongation 
of the trial, excepting the very prob- 
able development that as the wearing 
parts became polished and took on a 
better surface, the operation of the 
apparatus would improve. In _ the 
present instance the trial continued 
over 34 hours after the temperature 
conditions had become constant. 

With the dynamometer described on 
pages 83 and 8&4 the measurement of the 
power output of the gear becomes a very 
simple matter. But to determine at the 
same time the effective power input, is an 
engineering problem that is more than 
a little out of the ordinary. If the 
gear were driven with a reciprocating 
engine, the natural procedure would 
be to measure the indicated horse- 
power, and either estimate or measure 
the friction of the engine, and thus 
obtain a correction which, when ap- 
plied to the indicated horsepower, 
would give the effective power deliv- 
ered to the gear. 
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There being no way in which to 
measure the indicated horsepower of 
a steam turbine, it became necessary 
to establish the exact brake horse- 
power in some other way. Happily, 
there is one characteristic of the 
steam turbine that makes it possible 
to calibrate any particular. machine, 
in such a way that its output in ef- 
fective horsepower at any instant may 
be determined with greater accuracy 
than it is possible to determine even 
the indicated horsepower of a reci- 
procating engine. As long as the 
speed and exhaust pressure are main- 
tained constant, the absolute inlet 
pressure of commercially dry steam, 
at any instant, is a very accurate 
measure of the brake horsepower the 
turbine is developing. 

By substituting for the reduction 
gear, a dynamometer connected © di- 
rectly to the turbine shaft, and oper- 
ating the turbine at a fixed speed 
and with a constant vacuum in the 
exhaust pipe, we may determine the 
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inlet pressures corresponding to dif- 
ferent loads at this speed. 

Plotting’ these observations on a 
diagram in which the ordinates rep- 
resent absolute pressures per square 
inch, and the abscissae represent brake 
horsepowers, and drawing a_ line 
through the several points, we get a 
scale by means of which the horse- 
power corresponding to any inlet pres- 
sure may easily be read. This line is 
practically straight, so that readings 
made between the points representing 
actual observations, are quite depend- 
able. 

The diagram in Fig.. 9 shows the 
calibration of the turbine used on 
these tests at 1,500 revolutions per 
minute with a vacuum of 22.78 inches, 
corrected to a barometric pressure of 
30 inches. 

The radius arm of the high speed 
hydraulic dynamometer used in cal- 
ibrating the turbine is 48.375 inches. 
The constant per pound pressure on 
the scale is therefore 
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48.375 x 2 x 3.1416 x 1500 
= 1.1513 





12 x 33000 
Table I. 


Gross Dead Net 
Inlet Weight Weight Weight 
Pressure on on on Brake horse- 
Absolute. Scale. Scale. Scale. power. 








109.6 3,585 385 3,200 3,675 
114.8 3,755 385 3,370 3,880 
119.3 3,925 385 3,540 4,076 
124.3 4,095 385 3,710 4,271 
128.8 4,265 385 3,880 4,467 
133.3 4,435 385 4,050 4,663 
139.3 4,690 385 4,305 4,956 
143.8 4,860 385 4,475 5,152 
147.3 5,030 385 4,645 5,348 
151.8 5,200 385 4,815 5,543 
157.8 5,455 385 5,070 5,837 





Table I gives the observed absolute 
inlet pressures, loads on scale, and 
calculated brake horsepowers over a 
considerable range above and below 
5,000 horsepower. From these observa- 
tions and calculations, a calibration 
curve similar to that shown in Fig. 1, 
was drawn to a large scale so that 
small differences of loads and pressure 
could be read accurately. 

With the reduction gear connected 
to the turbine, a number. of observa- 
tions were made of the absolute inlet 
pressures corresponding to practically 
the same range of loads transmitted 
through the gear to the slow speed 
hydraulic dynamometer. 

In these tests, as well as in the 
turbine calibrations, at every load be- 
fore reading the inlet pressure, the 
speed of the turbine was brought ex- 
actly to 1,500 revolutions per minute 
as indicated by a vibration tachometer, 
and the vacuum adjusted to exactly 
22.78 inches corrected to a barometric 
pressure of 30 inches. The vacuum 
was purposely carrieu abnormally low 
by bleeding a small quantity of air 
into the exhaust pipe. By means of 
a small valve in the air inlet pipe, the 
vacuum could be quickly and accurate- 
ly adjusted to the arbitrary standard 
without its being necessary to make 
any change in the speed Of the air 
pump or the quantity of the circulat- 
ing water. 

The gear and pinion having respect- 
ively 176 and 35 teeth, the speed of 
the driven shaft would be 298.3 revolu- 
tions per minute. The horsepower 
constant of the dynamometer is, as 
stated above, 0,0049612. 

In Table II, column 1, are the ob- 
served absolute inlet pressures corres- 
ponding to the different loads trans- 
mitted through the gear as set down 
in column 5. In column 6 are given 
the horsepowers of the turbine alone 
corresponding to the same inlet pres- 
sures, as determined from the calibra- 
tion curve. Obviously, the quantities 
in column 5 represent the power out- 
put of the gear, and those in column 
6 represent the power input. The 
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quantity in column 5, divided by the 
quantity standing against it in column 
6, gives the efficiency as it appears in 
column 7. 











Table II. 
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4,400 388 4, 








While the efficiencies as calculated 
from these observations are consistent 
and uniform over the whole range of 
observations, the total transmission 
loss as shown, almost falls within the 
limit of the normal error that might 
reasonably be expected in measuring 
such large total quantities of power. 
And in spite of the fact that the great- 
est precautions were taken to insure 
accuracy, the readings being checked 
by several observers, and the gages 
and scales being standardized before 
and after each trial, one would feel 
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some hesitation in vouching for these 
efficiencies if there were no way of 
checking them. Fortunately, a satis- 
factory check is available. 

The gear is lubricated by circulating 
a copious supply of oil under a head 
of about 10 pounds, through the bear- 
ings, and through a spray which plays 
continuously on the teeth of the 
wheels. The transmission loss in the 
gear therefore appears as heat in the 
oil. The heated oil coming from the 
gear is passed through a cooler which 
is very like a surface condenser with 
cold water circulating through the 
tubes. 

By measuring the quantity of oil 
circulated and noting the rise in tem- 
perature in passing through the gear, 
a close approximation of the number 
of British Thermal Units lost per hour 
in friction is obtainable. 

At a load of 5,088 horsepower de- 
livered by the gear, 591 pounds of oil 
were circulated per minute, with an 
average rise in temperature of 9.86 
degrees Fahr. The specific heat of 
this oil is 0.47, and consequently the 
total heat absorbed per hour is 591 X 
0.47 X 60 = 164,208 B. T. U. 

As 2,545 B. T. U. per hour is_ the 
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equivalent of a horsepower, the total 
heat accounted for in the oil is 

164,208 

——— = 64.117 brake horsepower. 

2,545 

The brake horsepower being 5,088, 
and 64.17 horsepower being accounted 
for by the heat in the oil, the effici- 
ency by this method of calculation 
would ‘be 

5,088 
—_—_—_—_——— = 98.75 per cent. 
5,088 + 64.17 

This figure is probably a little too 
high as there is an indeterminate 
small quantity of heat radiated from 
the gear casing and from the oil pip- 
ing that has not been accounted for. 
Even if this were 20 per cent of that 
accounted for, which is most improb- 
able, the efficiency indicated would 
still be 98.5 per cent. 

Giving due weight to both methods 
of measurement, and considering the 
closeness of agreement between them, 
it is quite evident that at approxim- 
ately 5,000 horsepower, with the tur- 
bine running at 1,500 revolutions per 
minute, the efficiency of the gear is 
more than 98.5 per cent. 
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THE SCOPE AND DUTIES OF THE MECHANICAL 
ENGINEERING DEPARTMENT 


It may not have been very generally 
observed, but is nevertheless true that 
the scope and the duties of the me- 
chanical engineer are being greatly 
extended year by year. Not so many 
years ago the duties of the mechani- 
cal engineer were very largely, if not 


in many cases entirely covered by his 
work of designing machinery, super- 
vising the making of the drawings 
and the building and testing of the 
machinery built from them. With 
these duties quite naturally, came the 
work of making estimates upon which 
bids for new contracts might be based. 

The more recent developments how- 
ever, have added many duties incident 
with the preliminary to those former- 
ly considered of a strictly engineering 
nature. In some cases these duties 
have been correlative, while in others 
they have been extended into what 
may be considered new fields. The 
latter is notably the case when the 
engineer has invaded the formerly ex- 
clusive field of the accountant and the 
bookkeeper in formulating and admin- 
istering systems for obtaining and re- 
cording the costs of production and 
many of the necessary methods which 
operate in consonance with these sys- 
tems. 

Again, it has been amply demon- 
strated that the mechanical engineer 
is the proper person to advise as to 
the design and arrangement of the 
buildings for a manufacturing plant, 
since they must be designed with a 
special view, not only to the manw- 
facture of a certain product, but to 
manufacture it in accordance with a 
certain well defined plan of working 
and sequence of mechanical opera- 
tions and processes. 

For these reasons the regular order 
in which manufacturing plans arecon- 
sidered will be: First, the product to 
be manufactured; second, the plan by 
which the manufacturing operations 
are to be carried on; third, the equip- 
ment of tools and machinery neces- 
sary to do the work; fourth, the build- 
ings necessary to house this equip- 
ment and to properly store and han- 
dle the material and work in progress. 
Hence, we see that the product comes 
first and the buildings last. Thus the 
mechanical precedes architectural work, 
and again the mechanical engineer in- 
yades a new field to which he was 


By Oscar E. Perrico, M. E. 


formerly considered a comparative 
stranger. 

Therefore, we may say that when 
superficially considered, the general 
purposes of the mechanical engineer- 
ing department is to produce draw- 
ings, tracings, blue prints, etc., for 
the use of the manufacturing depart- 
ments, and that while this includes 
a large volume of the work of the 
draftsmen and assistants who make 
up the working force of this depart- 
ment, and considering that this work 
is one of much importance as to the 
accuracy of the product and the effi- 
ciency of the system by which it is 
carried on, it is not by any means the 
most important work for which the 
department is responsible. 


Classification of Duties. 


In a much broader and more com- 
prehensive view, however, this depart- 
ment is responsible to a great extent 
for the success of the entire plant in 
its manufacturing operations. Let us 
consider in a specific manner and by 
analyzing the scope of the duties and 
responsibilities of this department, to 
what extent this is true, and why 
these conditions exist. 

In considering the classification of 
the duties of the departments we 
shall find them usually and quite nat- 
urally comprised under the 14 fol- 
lowing heads, namely: 

1. Designing the machines which 
are to constitute the product of the 
plant, whether these shall be the regu- 
lar machines built by this concern or 
such special machines or other prod- 
uct as will be built upon contract. 

2. The making of all general or 
assembled drawings of machines which 
constitute the regular output of the 
concern and of such special machines 
as are built upon contract, and such 
preliminary drawings as may be nec- 
essary for use in estimating and bid- 
ding for this special or contract work. 

3. In making all detail drawings, 
tracings, blue prints, machine opera- 
tion cards, bills of material, installa- 
tion drawings and all similar detail 
work of the drafting room of a regu- 
lar manufacturing plant. 

4. Planning the nature and se- 
quence of machine operations upon 
all parts of the machines or other 
materials constituting the product of 
the plant. 


5. Devising methods for systema- 
tizing all machine and hand opera- 
tions, and making accurate time stud- 
ies of the same; with a view to in- 
creasing the efficiency of men and 
machines by accurate records and 
comparison of past and present per- 
formances. 

6. Selecting such of the machines 
forming the equipment of the manu- 
facturing departments as may be pur- 
chased from machine tool builders, 
and designing such special machines 
as cannot be purchased. 

7. The designing of such special 
tools, jigs, and fixtures as may be 
necessary to accurately and economi- 
cally manufacture the regular and spe- 
cial output of the plant. This will re- 
quire much study and special abilty, 
and will call for an accurate knowl- 
edge of machine operations, of the 
exact nature of the product and the 
variety and capacity of the equipment 
of the plant. 

8. Planning the routine of all work 
in progress through the various de- 
partments from its state of raw ma- 
terial to the finished, inspected, and 
assembled parts; and the erected, test- 
ed, and finally inspected complete ma- 
chines. 

9. Planning the best arrangement 
of the manufacturfhg machines in the 
various departments so as to realize 
the highest efficiency of each machine 
and at the most economical expense 
for its maintenance in productive con- 
dition. 

10. Planning the arrangement of 
the different departments of the man- 
ufacturing buildings in such form as 
may be best adapted, (a) to the rela- 
tive extent of floor space to accom- 
modate the necessary machines and 
workmen for the manufacturing oper- 
ation; (b) to the economical receiv- 
ing and handling of raw material; 
(c) to the best system for the routing 
of the work in its progress through 
the department; (d) to the economi- 
cal transportation of this material in 
its progress through the various de- 
partments; (e) the ‘best system of 
transmission of power for the ma- 
chines in these departments. . 

11. Planning the buildings which 
are to comprise the manufacturing 
plant and arranging the buildings in 
plant to each other, (a) in such 
form as to be best suited to the site 
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upon which they are to be built, util- 
izing all of the natural advantages 
available; and (b) in such form as 
to be best adapted to the maufacture 
of the product to be turned out. 

12. Planning the system for the 
generation and transmission of power 
so as to be best adapted to economi- 
cally furnish power to all the depart- 
ments of the plant. 

13. Planning an efficient and econ- 
omical system of transportation for 
both yards and shops, and including 
floor and overhead tracks, trolleys, 
traveling cranes, elevators, etc. 

14. Planning a complete, accurate 
and economical system for ascertain- 
ing and recording the costs of the 
product of the plant, including the 
three factors of material, labor and 
general expense or overhead burden. 


Varied Character of Work. 


Upon a careful consideration of 
these 14 general classes and the duties 
and responsibilities arising therefrom, 
the immense volume and varied char- 
acter of the work of the modern me- 
chanical engineer may be realized. 

The important nature of this work 
and its special features frequently 
lead to the employment of consulting 
engineers of large experience upon its 
different phases, in an advisory ca- 
pacity to the local mechanical engi- 
neer in charge of the work. In many 
cases this is absolutely necessary as 
scarcely, any one engineer will have 
had sufficient and varied experience 
that would fit him as an expert in all 
of the 14 classes of engineering work 
above outlined. 

While much of this work and the 
responsibilities resulting therefrom 
may be managed by skilled and ex- 
perienced chief draftsmen or leading 
draftsmen in the several divisions of 
the work, the chief engineer is prim- 
arily responsible for its design, accur- 
acy and timely completion so as to be 
ready for its various uses in the 
different departments at the time 
when it is required. 

To properly analyze the work of 
the mechanical engineering depart- 
ment it will be necessary to take it 
up by classes as indicated in the fore- 
going classification so that the im- 
portance of each class may receive 
its due portion of consideration and 
careful study. 


Assuming that the manufacturing 
company has been organized and is 
about to commence business by the 
erection of suitable buildings in which 
to carry on manufacturing operations, 
the first requirement will be to effect 
the organization of a preliminary me- 
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chanical engineering department, which 
shall be available for the initial work. 

The head of this department, the 
chief engineer, will usually have the 
services of a consulting mechanical 
engineer and frequently for a time at 
least, a civil engineer and surveyor, or 
an architect, or both, to assist with 
their advice in selecting a proper site 
for the plant, the mechanical engineer 
taking up the special requirements 
necessary for the economical manu- 
facture of the output and the archi- 
tect advising as to the details of con- 
struction of the buildings, and the 
three engineers forming a board of 
experts whose services are well nigh 
indispensable in the inauguration of 
any class of manufacturing work that 
is to be of considerable importance 
and magnitude. 

While it is possible and sometimes 
practical to put all these duties and 
responsibilities upon an architect con- 
versant with the usual requirements 
of manufacturing buildings, there is 
one important factor in this question 
that, in this connection, must be taken 
into consideration if we are to take 
advantage of all the available re- 
sources that go to insure the future 
success of the enterprise. 


Sequence of Work. 


This factor is that of designing, ar- 
ranging and constructing the build- 
ings comprising the plant in such a 
manner as to be best adapted to the 
economical manufacture of the par- 
ticular product to be turned out. 

It should be remembered that the 
particular sequence of machine opera- 
tions and the method of “routing” or 
passing the work from one depart- 
ment to another in its progress 
through the manufacturing depart- 
ments, control to a very great extent 
the location of these departments with 
relation to each other, and conse- 
quently the design and arrangement 
of the buildings themselves. 

For instance. The machine to be 
built may be one requiring many 
large and heavy castings upon which 
there will be much planing work to 
range the buildings and the trans- 
portation equipment as to make the 
progress of these castings easy and 
economica! from the iron foundry to 
the planing department. Adjacent to 
the planing department will naturally 
be located the department for drilling 
and boring, with the final erecting 
room within easy reach of this latter 
department. 

In this case the lighter parts of the 
machine would be made near by, on 
the ground floor, or on those above 
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it, according to their nature and the 
machine operations required for their 
production, and sent to the erecting 
floor as required. 

In another case the product might 
be a machine in which even the frame 
work was composed of comparatively 
light castings with no planing opera- 
tion required, this class of operations 
being performed on milling machines. 
The smaller parts of the machines 
might be composed largely of drop 
forgings and parts machined directly 
from bar stock. 


Product Considered First. 


It is readily perceived that in this 
case the relative location of the foun- 
dry is a secondary matter, but that 
we must see to it that the drop forge 
department and the rough stores de- 
partment are within easy reach of the 
milling department and the automatic 
machine department and that the 
transportation facilities for the trans- 
fer of these materials are direct, ef- 
ficient and economical. 


Thus the infinite number of differ- 
ent kinds and classes of manufacture 
present distinct and very frequentiy 
totally different circumstances and 
conditions, and consequently a great 
variety and complexity of problems 
for solution by the engineers whose 
duty it is to consider them. 


In consequence of these conditions 
the proper initial problem to be con- 
sidered and solved is, not the build- 
ing, but the machine or other product 
to be turned out; and the methods of 
handling the machine work required. 
This process will naturally lead to a 
consideration of the equipment of ma- 
chines necessary for the work, ‘and 
shows that the vital element in the 
problem is that of planning the sys- 
tem of manufacturing previous to 
planning the buildings in which the 
work is to be done. This of neces- 
sity calls for the active work of the 
mechanical engineering department, 
which is eventually to be responsible 
for the success of these plans. 


What has been explained in the 
be done. Obviously we must so ar- 
preceding paragraph applies with equal 
force in relation to this work, but is 
carried further into the details of the 
manufacturing probléms involved. In 
the former case we discussed the rel- 
ative location of the various buildings. 
Now we are to consider the relative 
location of the various departments 
within these buildings, always bearing 
in mind that the special requirements 
of the particular machines to be built 
or product to be turned out will gov- 
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ern, or materially affect, all the de- 
tails of the problem. 

These requirements will be consid- 
ered somewhat in detail and in the 
order in which they have been referred 
to in the serially numbered paragraphs 
above. 


Problems of Design. 


First. The designing of the ma- 
chines which are to constitute the 
product of the plant, whether (a) these 
are the regular stock machines built 
by the concern; (b) such special ma- 
chines as are built in contracts; or 
(c): whether the product is of any 
other similar mechanical work, taken 
as separate jobs or routine repair 
work. 

Whatever may be the output of the 
plant there will probably be designing 
and more or less development work 
to be done, which will properly go 
to the mechanical engineering de- 
partment as the initial department for 
all manufacturing operations. Often 
this work will cover a very wide range. 

Frequently the product will be a 
new machine which has by successive 
stages been developed up to a point 
where it is working successfully, but 
from the very fact that it is the result 
of development, its various features 
and devices are more or less a growth 
of different ideas, rather than a de- 
sign after a general plan based on 
some central or fundamental idea. 
Hence, the design and construction of 
the machines is not such as it is prac- 
tical to build for the market either 
as an example of good engineering, 
good appearance, or economy of man- 
ufacturing. For these reasons the en- 
tire machine must be re-designed, with 
the idea always in mind of making it: 

First, an attractive machine when 
completed. 

Second, making it perform all its 
different functions as well, and if pos- 
sible, better than the original. 

Third, above all considerations mak- 
ing it, in all of its parts, a machine 
that can be manufactured economical- 
ly and hence- a machine which the 
sales department can put on the mar- 
ket at a fair profit. 

Should this last result fail of real- 
ization, the entire work is in vain, 
since the success of every manufactur- 
ing enterprise must of necessity be 
based on its ability to make a profit 
on its product. This is, in business, 
the test which must and surely will 
be applied to the work of the entire 
force, the work of the department, and 
the efforts of individual men. By the 
inexorable rule of “the survival of the 
fittest,” all must stand or fall before 
this test. 
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Second. The making of the general 
drawings. After all the. study and la- 
bor of designing has been performed 
there still remains the arduous task 
of making the general or assembled 
drawings of the entire machine, show- 
ing its various elevations, plans, sec- 
tions, etc., so that an accurate idea of 
the construction of every piece may 
be obtained, as well as the location of 
every part, and its relation to these 
groups of parts and to each other, as 
well as to the machine in general. 

As these drawings and the dimen- 
sions given upon them are to serve 
as guides for all future work of the 
draftsmen, pattern makers, machinists 
and all mechanics, who have to deal 
with the building of the machines and 
the tools with which they are built, 
it is of the utmost importance that 
great care and extreme accuracy be 
insisted upon in every line and figure. 


Careful Study Necessary. 


The construction of these drawings 
gives ample opportunity for an ex- 
haustive study of the entire machine, 
and the view taken of it by the en- 
gineers and draftsmen assigned to the 
work must be comprehensive as well 
as accurate. They shouJd so thorough- 
ly study the various features of the 
machine, the relations of these features 
to each other, and to the final pur- 
poses of the machine that “from the 
beginning they, may see the end’ and 
be fully assured that the end will be 
so successful as to reflect credit upon 
their ability as engineers, as well as 
upon the management of the manu- 
facturing enterprises they represent in 
placing the machine upon the market. 


In case the concern is building spe- 
cial machines and similar work on 
contracts, there will be many drawings 
or blue prints to be examined and re- 
ported upon and doubtless many pre- 
liminary drawings to be made from 
them. This work is frequently done 
for the special use of the sales de- 
partment and in large concerns doing 
a considerable volume of it, a special 
organization under the leadership of 
a preliminary engineer takes care of 
this work. 

At the same time such a division 
should necessarily keep in close touch 
with the regular mechanical engineer- 
ing department, whose chief should 
be most competent to advise and 
counsel in its work. Otherwise the 
preliminary engineer may be led into 
schemes for the building of special 
machines of such form or design that 
they could not be successfully and 
profitably built. This will sometimes 
be the case when expensive special 
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tools must be made, which have not 
been provided for. 

The mechanical engineering de- 
partment must keep a watchful eye 
upon all these and similar matters in 
which the spirit of commercialism in 
its desire to obtain contracts may lead 
to unprofitable and annoying compli- 
cations through a disregard of the 
principles of good engineering or the 
practical plans for profitable manufac- 
turing. 


Character of Drawings. 


Third. Making the detail drawings. 
This work will include a great variety 
of drawings, tracings, blue prints, 
brown or black prints, etc. and in 
most modern mechanical engineering 
departments, more or less of photo- 
graphic work, as this department is 
the most appropriate and suitable for 
successfully carrying on this work. 
Classified, this work may arranged 
thus: 

1. Detail drawings of all machine 
parts. 

2. Tracings of all drawings from 
which blue prints are to be sent to 
any other department. 

3. Brown or black prints, or prints 
made by any special process, either 
for use in the offices or manufacturing 
departments of the plant, or to be 
sent to actual or prospective custom- 
ers. 

4. Shop operation sheets, sched- 
ules, bills of materials, .etc., for use 
in the offices and manufacturing de- 
partments. 

5. Negatives and prints from the 
same, or machines, machine parts, ma- 
chine operations, new tools, devices 
and improvements upon machines, 
etc., to be used as records or exhibits 
in and about the plant, or to be sent 
to parties outside of it. 

The production of all these different 
classes of work will necessitate com- 
prehensive and accurate records of ev- 
ery drawing, tracing, print or other 
sheet of information made. Also an 
accurate record of every such sheet 
issued, to whom and for what purpose, 
and when and by whom such sheets 
are returned after being used, in case 
the issue is not a permanent one. 

Fourth. Planning the machine ops 
erations. In the modern methods and 
systems of manufacturing great stress 
is laid upon the planning and arrange- 
ment of machine operations and the 
regular order or sequence of these 
operations upon the same piece, on 
its way through the different depart- 
ments. 

In former times each department 
was equipped with such numbers, 
classes and kinds of machines as in 
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the judgment of the superintendent, 
master mechan’c or factory manager 
seemed best fitted, in a general way, 
to turn out the work which the con- 
cern expected to produce. In the mod- 
ern conception of the theory of man- 
ufacturing there is little place for gen- 
eralities. Every unit composing the 
manufacturing equipment must be con- 
sidered for its individual use and 
value, and its adaptability to some 
particular use in the scheme of man- 
ufacture. So also is the question of 
machining the different parts that com- 
pose the product to be turned out. 
Each and every part must be thor- 
oughly studied and the conditions an- 
alyzed as follows: 


Consideration of Details. 


1. Of what 
made? 

2. What dimensions must be main- 
tained with extreme accuracy? 

3. What dimensions will come next 
in importance in this respect? 

4. What dimensions may vary con- 
siderably without detracting from the 
fitting or practical utility of the piece? 

5. How can the piece best be held 
or clamped for machining without in- 
jury or distortion? 

6. What is the “working point” or 
surface from which ail dimensions 
must be computed? 

All these conditions are matters of 
vital importance in planning the ma- 
chine operations upon the piece. Should 
the piece be one of complicated form, 
each of these points will assume addi- 
tional importance, and still others are 
very likely to be encountered. These 
facts having been determined, the 
planning of the machine operations 
and their regular sequence may be 
proceeded with. 

In the use of several types of ma- 
chines which perform operations of 
a similar character, as planers, shap- 
ers, slotters, and milling machines, the 
choice must be made of the most 
available machine for the particular 
operation to be performed, the dimen- 
sions and weight of the piece, etc. 
Not infrequently special machines must 
ibe designed when the regular ma- 
chines are not capable of performing 
the required operation. 

There are many other points of sim- 
ilar importance to be encountered in 
this class of engineering work that 
are too numerous and complicated to 
discuss in this article. 


material shall it ‘be 


Sequence of Operations. 


Fifth. Planning the mechanical op- 
erations, both by hand and by ma- 
chine and arranging them in their 
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proper sequence, is a work requiring 
not only a high order of engineering 
ability, but a peculiar fitness for this 
particular class of effort, the 
efficiency and thoroughness with which 
it is accomplished, the exact knowl- 
edge of the capacity and utility of 
each machine to be used, and of the 
operators that are to handle the parts, 
as well as a patient study of every 
detail, will be necessary to its suc- 
cessful outcome, from an engineering 
point of view. At the same time it 
should not be forgotten that the suc- 
cessful working of the manufacturing 
departments will very largely depend 
upon how and thoroughly the 
mechanical engineers have done this 
work. 

Not only must the proper sequence 
of operations be arranged to suit the 
piece to be handled, the machine to 
be used and the operative to be em- 
ployed must be considered; but the 
manufacturing departments through 
which it must be passed and their 
relations to each other; in order that 
efficient and economical systems of 
transportation may be formulated and 
maintained for handling the work in 
progress. 

Sixth. Having successfully accomp- 
lished the work described in the last 
paragraph the next step will be that 
of selecting the standard machine 
tools and general machines that are 
to be found in the market for making 
up the equipment of the manufactur- 
ing departments. In this work much 
special knowledge, ability and discrim- 
inating judgment will be necessary 
since the variety of machines in the 
market is very large and nearly every 
machine possesses some special and 
valuable features that commend it to 
favorable consideration. On the other 
hand, scarcely any machine is entirely 
devoid of some weak points or some 
point which render it somewhat less 
desirable for the special purpose for 
which it is to be used. 


since 


well 


Notwithstanding the large variety of 
machines to be found in the market 
there will be some classes of work for 
which special machines must be de- 
signed. This will be another import- 
ant work for the mechanical engineer, 
and will call for a high grade of en- 
gineering ability. 


Tools and Fixtures. 


The designing of special 
tools, jigs and fixtures. To the me- 
chanical engineer who has not had 
considerable actual experience in the 
special work of the designing of spe- 
cial tools, jigs and fixtures, and in 
studying the practical uses of them, 


Seventh. 
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this subject will seem devoid of much 
of its actual value and importance. 
It constitutes a special and very im- 
portant division in the work of me- 
chanical engineering and one in which 
there are comparatively few men who 
are entitled to be considered as ex- 
perts. Special talent is mecessary in 
this work and this must be supple- 
mented by much study, experience and 
observation. So true is this that ex- 
perts in this work invariably command 
much higher salaries than many whose 
work is more strikingly apparent and 
of a kind that attracts much more at- 
tention and favorable comment. 

It is not unusual to find that the 
use of a set of tools designed by an 
expert in this work wili reduce the 
cost of machine operations to a third 
or a fourth of the amount that has 
been expended in the use of an ordi- 
nary set of tools designed by the av- 
erage draftsman, and which appear to 
be well adapted to the work. And not 
only this, but the added and very im- 
portant condition will be accomplished 
by the expert; extreme accuracy can 
be obtained at points where accuracy 
is required, and extreme regularity of 
duplication in all the pieces of a large 
lot. In the work turned out from 
tools designed by the novice there is 
no certainty of real accuracy any- 
where; neither is there even a cer- 
tainty of a duplication of inaccuracies, 
but usually very great irregularity 
both in forms and dimensions. 


Routing of Work. 


From the foregoing it will readily 
be realized that the work of design- 
ing. special tools, jigs and fixtures is 
one of the most important and ardu- 
ous duties devolving upon the mechan- 
ical engineering department, and one 
which it must always be prepared to 
meet and carry out with ability, ef- 
ficiency and economy. 

Eighth. Planning the routing of the 
work. Next to the planning of the 
machine operations the important 
question is to devise a proper routing 
of the work in its progress through 
the various departments. 

The manufacturing departments are 
supposed to have been so planned that 
work in progress will naturally move 
in one general direction from the con- 
dition of raw material to that of com- 
pleted product, ready for shipment. 

If there are many castings used in 
the work the foundry will be the start- 
ing point. 

If the number of forgings predomi- 
nate, this fact will govern the initial 
operations. 

If a large majority of parts are made 
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from bar stock the importance of this 
fact must be taken into consideration. 

If two or more of these different 
classes of material form the greater 
part of the stock used the departments 
furnishing them will be so located as 
to be within easy reach of the initial 
manufacturing department using them. 

In any event the route from the 
rough stock store room to the general 
manufacturing departments should be 
as direct and convenient as possible so 
as to pass this stock along with equal 
facility to that from the foundry, forge 
shop, etc. This will necessitate a con- 
venient location for the rough stock 
store room so that the routing of the 
material drawn from it will be at all 
times convenient and prompt. 

It must also be considered that the 
same route cannot be taken by all 
classes of work, but that the routing of 
each particular piece must be ar- 
ranged to suit the machine operations 
to be performed upon it so as to bring 
it to completion and ready for as- 
sembling with the related parts of the 
group to which it belongs in the most 
direct manner. 


Efficiency First Consideration. 


This should be understood as not 
superseding the general plan of rout- 
ing the work, but as necessary excep- 
tions to it where the particular nature 
of the work renders such a change 
necessary or advisable. It should al- 
ways be remembered that efficiency is 
the object to be attained above and 
beyond all things, and where general 
or special plans, or the theory upon 
which we are basing our plans, comes 
in conflict with practical utility and 
efficiency, we are to decide the matter 
in reference to practical results. 

By wise planning of the routing of 
the work through the different depart- 
ments much time of men and ma+ 


’ chines may be saved, unnecessary losses 


eliminated and the general efficiency 
of the plant enormously increased, On 
the other hand, by defective planning ir 
this respect, the needless moving of 
material here and there, forward and 
backward, from floor to floor and back 
again, the entire legitimate profit of 
manufacturing operations may be wiped 
out. j 

Ninth. Planning the best arrangement 
of manufacturing machines. In arrang- 
ing the machines of a department three 
factors must be taken into account in 
order to realize the highest efficiency of 
both the machines and the men, and 
to operate the machines in the most 
economical manner. These three re- 


quirements are: 
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Location of Tools. 


1. They should be arranged (as far 
as may be consistent with the terms 
of the second and third paragraphs) 
so as to accommodate the system to the 
proper transmission of power. For 
instance; if the space occupied by a 
certain department is quite long in 
proportion to its width, it may have 
been decided to transmit power to the 
machines contained in it by two long 
lines of shafting running along the 
opposite sides of the room. Such an 
arrangement will at Once suggest placing 
the machines in two or four lines, ac- 
cording to the area of the floor space 
they occupy. 

2. They should be arranged on such 
a plan as to be convenient to an effi- 
cient system of transportation, and in 
harmony with it. In the plan suggested 
in the last paragraph, if the machines 
are arranged in two lines, a_ track 
for shop cars will naturally run through 
the center of the departments; while 
if there are four lines of machines 
they may be effectively served by a 
line of track running through the center 
of each section, the dividing lines be- 
tween which will be down the center 
of the room. Thus, in either case there 
is a line of machines on each side 
of the track which serves them, 

3. The arrangement of machines 
must be made with reference to the 
class, size and kind of machines com- 
posing the equipment of the depart- 
ment. These may be machines all of 
the same, or a similar type; or there 
may be a considerable variety of kinds 
and sizes, brought together on account 
of some peculiarity of the product 
which renders such an assignment ad- 
visable, expedient or necessary. In 
some cases such a condition is necessary 
in order to avoid retrograde move- 
ments of the work in progress. In 
other cases a regular sequence of ma- 
chine operations may necessitate a par- 
ticular combination of different ma- 
chines. In cases where the work must 
go successively to two or more ma- 
chines in the department the machines 
should be so arranged that those ma: 
chines which are to perform the earlier 
operations should be placed near the 
point where the work enters the room. 
If otherwise there will be much con- 
fusion and loss of time in carrying the 
work back and forth. This will produce 
delays and lower the percentage of 
efficiency of the department. When 
such a condition exists in several de- 
partments it will be quite impossible 
to keep up a reasonable standard of 
general efficiency of the plant. All 
these and an endless variety of other 
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conditions will confront the mechanical 
engineering department whose wise and 
successful solutions will demand the 
best efforts of that force. 


Tenth. Planning the arrangement of 
the different departments. What has 
been explained in the preceding para- 
graph applies with equal force in rela- 
tion to this work, but is carried further 
into the details of the manufacturing 
problems involved. In the former 
case we discussed the relative location 
of the various machines. Now we are 
to consider the relative locations of 
the various departments to contain these 
machines, always bearing in mind that 
the special requirements of the par- 
ticular machines to be built, or product 
to be turned out, will govern or very 
materially effect all the details of the 
problem. 


Relation of Departments. 


These requirements will be considered 
somewhat in detail, so as to more 
fully explain their scope. We must 
first consider the relative extent of floor 
space to accommodate the necessary 
machines and workmen for the manu- 
facturing operations. We readily see 
that to assign the proper amount of 
floor space to a department we must 
know the kind, and the number of each 
kind of machines that are to be in- 
stalled. To ascertain this fact we must 
know what class, kind and number of 
machine .operations it is proposed to 
have done in the particular depart- 
ments under discussion. This brings 
us back to the plan which the me- 
chanical engineering department should 
previously have worked out for the 
manufacture of the product in all its 
details, 

1. Determining the work to be done. 

2. Determining the machines and the 
men necessary to do it. 

3. Classifying the necessary operations 
and assigning each class, or closely re- 
lated classes into groups and assigning 
them to departments, 

4. Determining the kind and num- 
ber of machines necessary. 

5. Determining the space necessary to 
install these machines and to furnish 
sufficient space around them for the 
convenience of material to be handled 
and the men to handle it. These re- 
quirements must be worked out very 
carefully and in much detail, and will 
generally tax the ingenuity and ability 
of the best engineer. 

Eleventh. Having determined the nec- 
essary equipment of machinery, and 
from these conclusions and the extent 
and relative positions of the depart- 


ments into which they have _ been 
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grouped, it now becomes the duty of 
the engineers to determine the form 
and relative arrangement of the build- 
ing or buildings to house these depart- 
ments. 

The problem is still further compli- 
cated by the form and condition of the 
site upon which the buildings are to be 
erected, the transportation facilities 
available and the surroundings, partic- 
ularly as relates to streets or roads, or 
the necessity for laying out approaches 
to the plant. In the solution of these 
problems the advisory services of the 
civil engineer and the architect will 
often be necessary, yet in the main the 
responsibility, in so far as it relates to 
successful manufacturing, will be one 
largely involving the mechanical engineer 
and depending upon his ability and 
judgment for its proper solution. 

In this connection it should not be 
forgotten that great care is necessary 
at this point. Mistakes in planning a 
machine operation or in locating a 
certain machine can be easily remedied, 
but a mistake in locating a building 
will stand as a lasting monument to the 
incompetency of the engineer, and prove 
a continual source of inefficiency and 
loss to the plant. 


The Power Problem. 


Twelfth. Planning the system for 
the generation and _ transmission of 
power. The question of power is a 
very important one, not only as to the 
selection and installation, but as _ to 
the cost of generating power, as this 
is a continuous and daily expense. 
Again, as to the economy of the method 
of its transmission. This is a large 
initial cost, and the expense of main- 
tenance in proper condition for efficient 
service is One constantly recurring and 
depends to a great extent upon the pro- 
fessional ability and good judgment of 
the mechanical engineer who has had 
charge of these important matters. 

Ordinarily the question of power is 
confined to the use of steam, although 
the recent revival of the usé of water 
power for the operation of turbines 
driving dynamos, which in turn furnish 
an economical power which may be 
transmitted to any convenient location, 
has received a great deal of profes- 
sional attention and met with unusual 
success on account of its economy, both 
in the generation and transmission of 
power, while the maintenance charges 
have not been excessive. Wherever 
the facilities and conditions are favora- 
ble for the successful use of this sys- 
tem it usually has the preference. 

If it has been decided that steam is 
the more available power, the fuel 
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question must be investigated. There 
are several kinds of fuel, some of 
which may be more available and eco- 
nomical in one locality and some in an- 
other. Among these are anthracite and 
bituminous coal, wood, natural and pro- 
ducer gas, oil, gasoline, etc. 

There are many other kinds of fuel 
used in localities where a by-product 
which must be disposed of is available, 
as on sugar plantations, where the 
refuse cane after passing through the 
crushing rolls and of no further use 
in the production of sugar, is used 
for fuel, under the name of “bogasse.” 

The available supply of water for 
steam purposes and for fire protection 
must also be considered, as an ample 
supply is a matter of much importance. 

The system for the generation of 
power having been determined, the 
transmission system must be worked 
out. 


Selection of Power System. 


There are two general classes or sys- 
tems for the transmission of power, 
namely : 

1. By shafting, gearing and belting. 

2. By electricity. 

Here we have several leading propo- 
sitions that experience has proven to 
be actual facts, and which the engineer 
should not lose sight of. Prominent 
among them are these: 

First.—Large and heavy machinery, as 
rolling mill rolls, sugar mill rolls and 
similar classes of work, in which cases 
the machinery is connected directly to 
the engine shaft. 

Second.—In cases where the power is 
to be transmitted short distances and 
where it is practicable to place the en- 
gine or other source of power, at or 
near the center of the area over which 
power is to be distributed, the use of 
shafting, gearing or belts, or a combina- 
tion of these three, will be the more 
economical and available means. 

Third.—If the power is to be trans- 
mitted to points ata considerable dis- 
tance, or over a large area, or to a 
number of isolated points, transmission 
by electricity will be the proper and 
most economical system. 

To apply these principles in practice, 
it may be found advisable in the case 
of a large plant to place the power 
house at some distance from the princi- 
pal buildings of the plant and conveni- 
ent to the fuel supply, as, for instance, 
at a wharf upon a navigable river or 
lake where coal may be delivered from 
boats directly to the supply bins, from 
which it is drawn for use in the boilers. 
The economy of this arrangement will 
more than offset the expense of trans- 
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mitting power by electricity to the 
various points where it is required. 

Having decided upon what system 
the power shall be transmitted to the 
various manufacturing departments re- 
quiring it, there still remains the prob- 
lems of supplying individual machines 
with such power as is necessary. Sev- 
eral quite well known and amply proven 
facts are to be considered as reliable 
guides in the consideration of these 
questions. Among the most prominent 
are these: 


Subdivision of Power. 


First.—Large and comparatively iso- 
lated machines can be driven more eco- 
nomically by individual electric motors 
than in any other manner. 

Second.—Groups of small or medium 
sized machines are very economically 
driven from a short line shaft which 
in turn is driven by an electric motor of 
sufficient capacity to drive the entire 
group of machines, which are belted 
from this shaft. 

Third—In cases where there are a 
large number of comparatively small 
machines a single electric motor may 
be used to drive all the machines in 
the department, by arranging two or 
more line shafts for the transmission 
cf power to the different parts of the 
room. In such cases the motor should 
be placed as nearly as practicable in 
the center of the area to be covered 
by the power service. 

These problems will offer to the me- 
chanical engineering department an am- 
ple field for the exercise of engineering 
ability and accurate judgment of the 
best ways and means of accomplishing 
the results desired. 

Thirteenth. Planning an efficient and 
economical system of _ transportation. 
This system must be conceived on broad 
lines and developed with a view to 
its adaptation to the wants of all classes 
and conditions existing in the plant for 
the prompt, efficient and economical 
moving of all raw material, work in 
progress and completed product, every- 
thing that is to be moved within the 
plant, whether on the ground level or 
upon several floors, and also by ele- 
vators, cranes, hoists, etc. in vertical 
directions. Consequently this system 
will include yard tracks, shop tracks, 
hand trucks, traveling cranes irl yards 
and shops, elevators, hoists, overhead 
trolleys and all similar appliances for 
handling and transporting all kinds 
of material in all parts of the plant. 

To plan such an extensive and com- 
plicated system so that all its several 
parts, and its parts in all departments 
of the plant, will operate promptly, effi- 
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ciently and economically, will require 
a thorough understanding of the many 
and diversified requirements, and a 
thorough study of, not only transporta- 
tion problems per se, but manufacturing 
problems as well. The transportation 
plans must be in harmony with and effi- 
ciently supplement the plans for manu- 
facturing operations, in order to in- 
sure the success of the latter, since if 
material cannot be moved promptly, effi- 
cient machine operations cannot be con- 
ducted. 


Transportation. and Costs. 


The transportation system must reach 
every machine in the manufacturing de- 
partments so that material and work 
in progress may be delivered directly 
to each machine, and promptly removed 
from it when the machine has performed 
its allotted work, so as to give place 
to other work which is constantly ar- 
riving; and to carry the work that 
has just been machined forward to the 
next machine (whether in this or an- 
other department), that is, to perform 
the next operation upon it. By a 
proper arrangement of machines and a 
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proper sequence of machine - operations 
this regular succession of work may 
be continually maintained, and the work 
moved constantly in one direction, al- 
ways forward and toward the goal 
of completion. 

If this result is realized it is easy 
to see that the costs of transportation 
will be reduced to a minimum, since 
there will be no need of switches and 
double tracks for returning cars, the 
number of cars will be reduced to the 
least possible number, and there will 
be no unnecessary men employed in the 
work. Every operation will be an ef- 
fective step forward and performed with 
the least possible expense for effective 
work. 

Fourteenth. Cost accounting. The de- 
velopment of the work of the mechanical 
engineer having led him into a critical 
and analytical study of the subject of 
the manufacturing methods and systems 
for planning machine operations, making 
time studies, time schedules and the 
transfer and tracing of orders and 
work through the different departments, 
it is but natural that he should give 
some study to the costs of these opera- 
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tions. The natural tendency of the en- 
gineer to analyze conditions and deduce 
facts led him still farther in this work 
until he has covered the entire range of 
the sources of manufacturing expense 
from the inception of these enterprises 
to the shipping of the completed prod- 
uct. And he has done this in a man- 
ner more complete and accurate than has 
been previously done by the best ac- 
countants who depended upon clerical 
skill alone, and without a knowledge 
of mechanical operations from a prac- 
tical point of view. This development 
of the engineer’s work has much ex- 
tended his labor and influence and calls 
for the exercise of much sound and 
discriminating judgment and ability. 


The Showing Conclusive. 


From the foregoing it must appear 
that the work of the mechanical engin- 
eer has been greatly developed and 
broadened and that new fields for his 
efforts have been opened to him so that 
there is ample scope for the highest 
ability of the most ambitious man in 
directions of great practical value and 
usefulness. 


MODERN STEEL CAISSONS 


Their Development and Application in 
Sub-Aqueous Work for Various Purposes 


When one carries iron and steel con- 
struction below the surface, whether on 
the land or water, he is at once con- 
fronted with the question of corrosion. 
In so far as that construction is of a 
temporary character, this may be disre- 
garded. But when it is proposed to use 
materials in permanent works, then the 
question becomes a very serious one. 
However, the opinion seems to be pretty 
well founded that if the concurrent ac- 
tion of water and atmospheric oxygen 
can be prevented, corrosion will not 
take place or will proceed at quite a 
slow rate and engineers now seek to 
exclude the air or the water. 

But so logical was the use of iron for 
the service of affording a retaining wall 
on the water front that such structures 
as that Blackwall, London, described in 
the Iron TRADE ReEviEw for Sept. 30, 
1909, page 577, in the series of articles on 
The Modern Steel Sheet Pile, were 
early constructed. Of this wharf, W. R. 
Kinipple, an expert on subaqueous work, 
said in 1890 that, although it was 55 
years old, its condition was then good. 
The material here was cast iron, the 
water certainly was brackish, and being 
in a tidal stream, the exposure was 
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variable. It is said that the low price 
of iron at the time, £7 per ton delivered, 
was probably largely responsible for its 
use at this wharf. But, whatever the 
logic of price then, the same is true 
teday; iron and steel afford low-priced 
censtruction and further, the celerity 
with which actual installation can be car- 
ried out frequently becomes a_ large 
economic factor. So that, remembering 
that the price of wood is continually on 
the advance, we are not to be surprised 
that the demand for iron and steel for 
underground and under-water construc- 
tion should now be rather insistent. In 
fact, the use- of these materials may be 
regarded as marking an advance in cer- 
tain lines of engineering practice. In 
iliustration of this may be taken the 
steel caissons employed in the pier con- 
struction for the railway bridge for 
the Grand Trunk Pacific R. R., over the 
Kaministiquia River on the north shore 
ot Lake Superior. At low water the 
depth reaches a maximum of about 20 
feet. Beneath the water on the north 
side is a layer of river silt overlying 
a stratum of firm blue clay of perhaps 
35 feet in thickness, On the south 
side, the clay is somewhat thicker. Be- 


neath this impervious stratum is a 
comparatively thin layer of gravel over- 
lying the bed-rock. The gravel lying 
thus between the rock and the imper- 
vious clay was found to contain water 
under sufficient lead to cause it to 
rise several feet above the level of the 
river when suitably confined. The piers 
were to be sunk to bed-rock. The larg- 
est, with a diameter of about 31 feet, 
would be founded about 60 feet below 
the river level; the other two, each 15 
feet in diameter, would rest at a level 
about 3 feét short of this. 

These piers were constructed of con- 
crete laid in caissons of steel. The 
plates were, according to the plans, %4- 
inch in thickness, with double riveted 
vertical and single riveted horizontal 
scams, with 34-inch rivets. 

The large pier forms the support for 
the pivoting of the main section of the 
bridge. To place its caisson in position 
wooden false-work was constructed which 
consisted, in part, of two rings of piles, 
both encircling the site, with 20 piles in 
each ring, radially arranged in pairs, cor- 
responding piles being about 8 feet apart. 
The inner ring had a diameter of about 
37 feet, so that the radial distance to the 
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pier would be about 3 feet. The piles 
were cut off about 8 feet above the water 
and each pair connected by a capping 
timber which projected inwardly about 2 
feet within the position of the perimeter 
of the steel shell. The 40 piles were 
iu addition securely braced and tied so 
as to provide a very firm falsework made 
necessary by a current varying from 3 to 
6 miles per hour. A floor was laid and 
on this a circular track upon which was 
mounted a derrick car which provided a 
means of handling moderate weights. 


Sinking the Caisson. 


The method adopted here was to as- 
semble the sheets of the caisson at the 
exact site. The derrick would pick up a 
sheet and bring it to the point desired 
where it would be held while being tem- 
porarily bolted to “hook plates.” Such a 
plate was connected to two hanger rods 
which worked in a casting secured to the 
inner end of a cap timber. The hanger 
rods could be operated vertically and by 
means of the arrangement described, the 
caisson plates could be lowered to the 
precise level desired, when _ riveting 
cculd be done. It is said, by H. L. 
Wiley, in his account of the work, that 
the time occupied in bringing the 
plates from storage, swinging them into 
position for bolting, and bolting them 
onto the hook plates averaged about 15 
minutes per plate. Each plate weighed 
about 1,100 pounds and 10 were re- 
quired for a single course. Thus 2% 
hours were, apparently, required to 
get a course in position for riveting. 
When five courses of the caisson were 
riveted in place and the structure had 
descended to the‘ bottom of the river, 
its own weight was found sufficient to 
secure a penetration of about one foot 
and by the use of a 2-inch water jet 
at: additional penetration of about one 
fcot was obtained. 

The hanger rods were arranged in 
pairs, corresponding to the capping 
timbers, one within the shell and one 
outside. This outside rod was now 
bolted to the nearest pile, to enable the 
projecting inner ends of the capping 
timber to be used as seats for twenty 
jacks, operating downward, which were 
next brought into action, in connection 
with a water jet, to force the caisson 
down. In this way, about 5 feet of ad- 
ditional penetration was secured. The 
shell was now well down into the clay, 
so that it was possible to pump it clear 
and a system of timber bracing was 
put in as the pumping proceeded. But 
a few days after the unwatering of the 
caisson, the hydraulic pressure from the 
gravel below—unresisted now by an 18 
ot 20-foot column of water—succeeded 
in forcing up the clay floor. This is per- 
haps not so surprising, if we remember 
that the 36 feet or so of soil were op- 
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posed by a head of about 60 feet of 
water. The hole was closed up and the 
shell unwatered again, whereupon the 
floor was forced up again, at a differ- 
ent spot. An attempt was then made to 
secure further penetration without un- 
watering, about 175 tons of steel rails 
were added to the weight of the shell 
and with the assistance of the jacks, a 
penetration of about 5 feet was added. 
The total penetration now amounted to 
but 12 feet and bed rock was still about 
36 feet distant. An attempt to pump out 
the water was unsuccessful and a dif- 
ferent procedure was adopted. The in- 
uer ends of the capping timbers were 
cut away and about 10 feet added to the 
height of the caisson. By arranging tim- 
bers across the upper opening, a means 
was found for supporting a floor in- 
side the shell about a foot above the 
level of the water. An octagonal form 
was constructed within so that a course 
of concrete might be laid, circular on 
its outer edge and octagonal within. The 
aperture thus left at the center per- 
mitted the use of an orange peel bucket, 
acting as a dredge. This was operated 
by a derrick located on a fender crib 
which had been constructed upstream 
from the falsework of the pier. By con- 
tinuing the inner form as well as the 
outer shell, upward. the weight of the 
cencrete could be continuously increased. 
The action of the grab bucket was car- 
ried on at the same time and it was 
fcund that in this way the caisson could 
be sunk without unwatering and pene- 
tration proceed until the rock was 
reached when the floor was cleaned and 
a bed of concrete, 7 feet thick, was laid, 
which successfully cut off the flow of 
water and allowed the wood bracing to 
be taken out and concrete filled in 
Pudding stones were used on a part of 
the concrete fill, which probably reduced 
the cost somewhat. 


Steel Bracing Suggested. 


It would seem that the experience 
gained here might be serviceable. The 
¥-inch steel plate formed an admirable 
cutting edge and is probably largely re- 
sponsible for the success obtained by the 
use of the grab bucket operatirig below 
water. It. would seem that ‘a - steel 
bracing might advantageously. be” used 


to maintain the form of ‘the shell, It’ 


would undoubtedly take up less room, 
and so ‘permit a more effective operation 
of the grab bucket and it’could readily 
be so designed as to permit of easy col- 
lapse and removal... 

The two ‘smaller’ piers of © 15-foot 
diameter serve as the southern support 
for the bridge. These were placed 
about 18 feet between centers and in line 
with the flow of the river. The sink- 


ing of the two steel caissons seems to 


have occasioned no real difficulty. It was 
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found possible to pump them out and 
thus accomplish a large part of the ex- 
cavation in the usual way. 

Assuming that these shells were fab- 
ricated from %-inch plates, we may cal- 
culate the weight of the two thus. The 
large caisson consisted of 13 courses, 
each of which weighed about 5% short 
tons, so that its total weight amounted to 
about 71% tons. As this caisson was 31 
feet in diameter and each of the: smaller 
ones 15 feet, and as the latter were also 
about 5 per cent shorter, we obtain for 
the weight of one 32.7 tons. We have, 
then, a total of about 137 tons of sheet 
metal consumed as molds for concrete. 


Australian Double-Walled Caisson. 


As the season was somewhat advanced 
at the time special precautions were 
taken to prevent freezing of the con- 
crete. In the case of the large pier, the 
sand and gravel were heated. Heaters 
were improvised from 36-inch cast iron 
pipe and wood used as fuel and as this 
was plentiful, the expense of warming 
the sand and gravel averaged about $1.00 
per cubic yard of concrete. Part of the 
concreting of this pier was carried on 
after ice had formed on the river. The 
pudding stones were preheated by sub- 
merging them in hot water. With all the 
piers, apparently, the concrete, where ex- 
posed, was kept from freezing by the 
use of a jet of live steam introduced into 
the caisson under a suitable covering. 

The skin friction is calculated to have 
varied between 275 and 320 pounds per 
square foot. These figures are net, the 
resistance to the cutting edge, laps and 
rivet heads having been deducted. 

This is a good example of construction 
of caissons on the actual site. The 
plates were punched, and bent to their 
proper curvatures at the shop. It was 
fcund. entirely practicable to rivet with 
the holes. as punched. 

The work just described is interesting 
on account of the difficulties encountered 
—the severity, of the weather, the strong 
upward pressure ‘of water in the under- 
lying. gravel and the considerable depth 
reached ‘bythe main caisson. “While the 
depth. is by no means the most extreme 
om, record for open caisson work.* Still 
it sééms to be about’ the usual limit. 

In the building of the Pyrmont Bridge 
at Sydney; Australia, a metallic caisson 
built of iron plates was sunk to nearly 
the same depth for the purpose of. con- 
structing the pivot pier... This caisson 
had a double wall, the’ annular space 
being 5 feet*in width. The outer shells, 
42 feet in diameter, was cylindrical from 
top to bottom. The inner. shell was also 
cylindrical except that near the bottom it 





*The lower edge of the woodem’ caisson for 
the pivot pier of the St. Louis Southwestern 
Railway Co.’s bridge over the Red River, near 
Shreveport, La., penetrated through about 65 
feet of earth to a point about 90 feet below 
the usual level of the river, . 
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was flared out to meet the outer shell 
and thus form a cutting edge and the 
space between the two shells was filled 
with basalt concrete. The interior of 
the caisson was mostly filled with rubble 
and a sandstone concrete. Mr. P. Allan, 
the designer of the bridge and actively 
engaged in its construction, states in his 
description of the work that the first sec- 
tion, 50 tons in weight, was assembled 
over the site. A square frame of tim- 
ber was used for this purpose, which 
held the caisson section suspended by 
means of wire ropes from an overhead 
support. By lowering on the ropes, the 
section was floated. It drew 7% feet of 
water. Other sections were now added 
and concrete deposited in the annular space 
between the shells. As the concrete was 
placed, it was found that a vertical foot 
ot it increased the draft by 2 feet, 1 inch, 
showing that the specific gravity of the 
concrete was in the neighborhood of 2. 
Wooden guides bore against the outer 
wall of the caisson and by means of 
wedges placed between these guides and 
the piles of the platform used in the con- 
struction, the great iron and concrete 
shell was gotten into correct position just 
before the soil at the bottom of the river 
was reached. Below the water, there 
were a 3-foot layer of mud and a 25- 
foot stratum of arenaceous clay and after 
penetrating these, the foot of the caisson 
would reach rock. However, the surface 
of this rock was, by no means, level; 
there was, in fact, a variation of about 8 
feet within the 42-foot circle of the site. 
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I: penetrating the earthern strata, no dif- 
ficulty arose in maintaining the caisson 
vertical. Four draft scales were painted 
or the inner face and these enabled the 
first beginning of any deviation from the 
vertical to be detected promptly. The 


Stopping a Leak. 


excavation was accomplished by means of 
a bucket dredge carried by a floating 
crane. It was found that in excavating 
below the level of the caisson’s cutting 
edge it was ordinarily unnecessary to 
work up close to the wall as the weight, 
and form of the cutting edge, pressed the 
material down into the working “well.” 
As before mentioned, the rock surface 
was not level and accordingly, on the low 
side a quantity of clay was left. Upon 
unwatering, the caisson was found to 
have tilted 11 inches. Rock was removed 
on the high side and a settlement of 2 
feet accomplished in 2 days. At this 
stage, the pressure of the water was suf- 
ficient to enable it to force an entrance 
and the caisson filled in 20 minutes. Mr. 
Allan believes that the “blow,” which it 
was assumed developed from two small 
leaks, could have been avoided by the use 
of clay, had some been on hand. It had 
been expected that it might be necessary 
to use divers in excavating and to put a 
bottom layer of concrete in position under 
water, but as it seemed desirable to found 
the pier in the dry, the rock was cut away 
by means of “jumpers,” .a considerable 
bank of clay having been built up around 
the bottom of the caisson on the outside, 
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caisson was brought back gradually to- 
wards the vertical. The deviation, when 
at last it came to rest, was 2% inches. 
There were a small number of places 
where the cutting edge had no bearing on 
the rock and these were cleaned with a 
hydraulic jet and a fine rich basalt con- 
crete used to fill up the space. This con- 
crete in bags was placed by divers. Fur- 
ther a wall of concrete in bags four feet 
kigh was constructed round on the in- 
side of the caisson at a short distance 
inwards from the cutting edge and the 
space between this ring and the cutting 
edge filled in with loose concrete. A 
second ring of bags of sand but of smaller 
diameter was also constructed and the 
space between the two rings filled with 
cencrete. All this work was done in about 
50 feet of water. After the lapse of 9 
cays, the caisson was unwatered in 12 
hours. Several small leaks were cared 
for, the wall of sand removed and con- 
creting begun in earnest. For 12 feet, 
the concrete was of the sandstone variety; 
above this a rubble concrete was used 
until the top was reached. The “plums” 
or “pudding stones” weighed up to 3 tons 
each. The total time occupied in sinking 
the caisson was 9 months, one-half of 
which was taken up in securing the settle- 
ment through the final 6 feet. 


Caissons for Foundation Piers. 


As before noted, the material used in 
forming the walls of the caisson was 
wrought iron. This was used in plates 
having a thickness of % to 5-16 inch. 
The two shells were held together by 
means of angle bar bracing. Upon the in- 
side the plates were lapped “in and out” 
at the horizontal joints and cup headed 
rivets used. The upper half of the outer 
shell was constructed in the same way, 
but in the lower half the horizontal joints 
were butted and counter-sunk riveting 
employed. All vertical seams were butt 
joints and were made with cup headed 
rivets. The total weight of metal used is 
not precisely known by the writer but it 
was probably 100 or more tons and this 
metal forms part of the permanent con- 
struction. It is not very clear why 
wrought iron was selected. The water is 
salt and the exterior is, of course, ex- 
posed, but that would not seem to account 
fo: a wrought iron shell embedded in the 
inass of the concrete pier. 

At Baltimore many steel caissons were 
used in placing the concrete piers which 
were used to support the superstructure 
of three of the new municipal docks and 
of a masonry bulkhead wall. The condi- 
tions here were somewhat different from 
those of the Grand Trunk bridge in 
Canada. There was no difficulty con- 
nected with the presence of an underlying 
hydraulic pressure which of course, sim- 
plified matters and further, it was not dif- 
ficult to get a working position from 
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which to deal with the sinking operation. 
The caissons had an oblong cross-section 
rounded at each end, 10 feet long by 3 feet 
wide. In height, the main body was 27 
feet. Such a caisson contains about 1 
cubic yard of concrete for every foot of 
height. The caissons are of steel plates 
reinforced by angle bars, each weighing 
about 7 short tons and as 440 were em- 
ployed, the total weight of steel amounted 
to about 3,080 tons, The system of 
caissons is to be regarded as merely tem- 
porary construction as their principal of- 
fice was to provide a mold for the placing 
of the concrete piers. 


The Methods of Sinking. 


To sink these caissons the practice was 
to begin driving by pumping out the mud 
from the interior and allowing the shell 
t) penetrate as far as it would by its own 
weight. A heavy cap surmounted by a 
pile driving device was then placed in po- 
sition on top and there was thus added a 
weight equal to about one-half that of 
the caisson itself. The steam hammer, 
weighing about 4,500 pounds and striking 
4° blows of 30-inch stroke per minute was 
then operated in conjunction with the 
pump. The rate of penetration, of course, 
varied with substtrface conditions; at 
times it would amount to no more than 6 
inches per hour, at others it would run 
up to 234 or 3 feet per hour. When the 
driving became too difficult, the hammer 
was stopped and a hydraulic jet used in 
connection with the pump to remove the 
soil for perhaps a foot or more beneath 
the bottom of the caisson when the opera- 
tion of the hammer would be resumed. 
Sometimes, it was found necessary to em- 
ploy divers in the excavation. When the 
shell finally reached its footing in a 
stratum of course gravel underlying mud, 
fine gravel and sand, the interior was 
cleaned out and filled with concrete. This 
was a 1:3:5 mixture, and was laid be- 
low water by means of a drop-bottom 
brcket. About 12,000 cubic yards of con- 
crete were employed in casting these piers. 

In Fig. 1 we have a view of a caisson in 
place previous to being filled up with con- 
crete. The position here is not an aqueous 
one. The courses are about 4 feet high. 
The vertical angle bars used for uniting 
thetwo plates of the course, are 3x3 
inches. The transverse angles are, pre- 
sumably, of the same size. A _ horizontal 
angle is added to reinforce the sheets in 
the center. If we assume that 30 per cent 
of the weight of the completed caisson is 
represented by angles, rivets, etc., we have 
for the (approximately) 634 square feet 
of plate surface a weight of 9,800 pounds 
and consequently, a weight per square 
feot of about 15% pounds, or a thickness 
of % inch. In Fig. 2 we have a view of a 
caisson during the operation of sinking. 
The 2,500-pound cap (including guides) 
may readily be distinguished, as well as 
the steam hammer. 
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It will be noticed that the question of 
corrosion plays no part. Whether the 
caisson disintegrates or not is a small mat- 
ter. Is is left in place because it cannot 
well be removed. It would seem quite 
possible, however, to fabricate it with a 
smooth surface on the interior, the angle 
bars being placed outside. If this could 
be done in such a way as to permit of 
collapse, then it would seem quite feasible 
te: remove the shell after it has performed 
its service as a mold. 

Back in the 
that a bell form for the exterior of the 
of the caisson was an incorrect 
design. This lesson was taught by the 
experience in founding one of the piers 
for the Hawkesbury Railway bridge in 
Australia. The caisson employed was of 
metal of an oblong form of cross-section 
rounded at both ends. The major diame- 
ter of this somewhat elliptical form was 
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4&8 feet and the minor 20 feet. Within, 
three cylindrical, wrought-iron working 
tubes were arranged. Steel struts of tees 
and angles united them to each other and 
the outer shell. At the bottom, the outer 
shell was splayed out at the slight taper 
1 in 10 to form a cutting edge of 50x 22 
feet. The tubes were likewise expanded 
at the bottom, being thus united into each 
other and the outer shell. This caisson 
penetrated to the very considerable depth 
ot 144 feet below high water of spring 
tides and four other piers exceeded this 
one in depth. But with none of the others 
was so much trouble experienced. In fact, 
the sinking of this caisson can scarcely 
be regarded as successful, its wandering 
from its designed position having been 
ccnsiderable. The caissons were built 
near by and fitted with a false bottom, 
which enabled them to be floated to posi- 


tion. Sinking then proceeded by loading 
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with concrete and by dredging through 
the wrought iron tubes. As the caisson 
sunk, its height was added to by building 
up at the top. With regard to the par- 
ticular caisson already referred to, 22 
months elapsed before it had reached the 
144-foot level. Actual penetration of the 
soil had not much more than begun when 
it was noticed that there was a horizontal 
drifting in the direction of the eastern 
of the two rounded ends. It was at first 
scught to give it a westerly deflection by 
excavating at the eastern end in advance 
of the other. This plan proving inef- 
fective it was then sought to correct mat- 
ters by dredging on the outside and dump- 
ing the material at the eastern end but 
without success. When the penetration 
had amounted to 75 feet, the easterly dis- 
placement still amounted to 5 feet at the 
bottom and 3 feet at the top. An 18-inch 
recovery was accomplished however at 
about this stage. When the western edge 
reached the sand, the increased resistance 
on that side brought about a righting 
movement, but this really effected a fur- 
ther displacement at the top. Three grab 
buckets got caught when the foot of the 
caisson was at a depth of about a hun- 
dred feet below the water level. One was 
not recovered, which is not surprising, as 
diving at such depths means an air pres- 
sure of about 45 pounds per square inch, 
Two cribs were constructed—one provid- 
ing an abutment for the eastern end of the 
caisson, the other affording an anchorage 
point on the west. But this effort 
although assisted by excavation dn the 
eastern side, was likewise unsuccessful, 
and an attempt to sink a supplementary 
caisson on the western side also failed. 


Caissons for Mississippi Bridge. 


The theory regarding the drift to the 
eastward is that there was a difference in 
the viscosity of the mud on the two 
sides and thus, assuming that the mud on 
the western side was less stiff than on the 
astern, we can readily see that on the 
stiffer side there would be a reduced area 
of resistance on account of the soil caving 
in more slowly. However this may be, 
the eastward drift is attributed to the 
beil form of the outer shell. 

It will be seen from this example that 
very deep sinking by the open air method 
may be attended by unforeseen oc- 
currences impossible of correction. In the 
system of pneumatic procedure, such dif- 
ficulties are also conceivable. But it is 
also conceivable that with men at the 
actual point of excavation more effective 
means of correction could be adopted than 
otherwise would be the case. However, 
it is not asserted that pneumatic caissons 
cculd have been sunk during the eighties, 
or can now be sunk, to such depths as 
146 feet, 1462-3 feet, 155 feet and 162 
feet. These are the founding levels of 
four of the piers of the Hawkesbury 
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Bridge. But a depth of nearly 120 feet 
has been reached successfully, as will ap- 
pear later. 

Somewhat similar to the steel caissons 
used at Baltimore were those employed 
by The Foundation Company of New 
York in founding 10 piers of the Clin- 
ton bridge over the Mississippi river built 
by the C. & N. W. Railway. These cais- 
sons were steel cylinders about 10 feet 
diameter, 30 feet long and formed of %- 
inch plates in six 5-foot sections and so 
were quite a little larger than the Balti- 
more oblong caissons. The piers, incased 
by these shells are in pairs and are lo- 
cated at a point where the bridge crosses 
a slough. Each pair is calculated to carry 
about 640 tons. The depth of water 
varies from nothing to 5.or 6 feet. There 
are a few feet of muck underlaid by a 
stratum of sand the thickness of which is 
unknown. The cylinders were sunk by 
the use of water jets assisted by a super- 
imposed load of pig iron. A trestle-work 
was erected along the line of the work 
and a track laid upon it and on this track 
a locomotive crane supplied with a grab 
bucket was operated as a dredging appar- 
atus. In this way the cylinders were 
excavated from within as they were sunk 
and the sinking was continued until a 
penetration of 12 to 15 feet was obtained. 
Within these steel cylinders there are 
from 15 to 18 wood piles of an average 
length of about 28 feet, cut off and topped 
about 2 feet below the low water level, 
so that they are perpetually submerged. 
As about 320 short tons is the load of a 
single cylinder, the piles must carry from 
2i to 28 tons each. The piles in the 
the cylinder itself concreted to or near 
the cylinder itself concreted in to or near 
the summit and capped with an 18-inch 
coping of white sandstone. The piles 
were driven by the assistance of a derrick 
car carrying the leads, etc., and operating 
on the track already mentioned. The 
amount of steel consumed in the con- 
struction of these 20 Cushing cylinders 
was nearly 150 tons. 


The Pneumatic Caisson. 


In the preceding cases, we have been 
concerned entirely with open caissons. 
We have considered a caisson of moder- 
ate size, penetrating to a very considerable 
depth under severe conditions, a caisson 
of considerable diameter also penetrating 
to a low level, and finally a group of many 
caissons where the conditions were mod- 
crate. All had this in common—they were 
of metal and represented recent and up- 
to-date methods. 

The open air procedure is frequently at- 
tended with a great deal of uncertainty. 
The difficulties cannot always be suffi- 
ciently foreseen, although modern meth- 
ods of drilling exploratory holes supply 
very valuable data. Thus, in the case of 
the caisson for the pivot pier over the 
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Kaministiquia river, it seems to have 
been known in advance that water under 
a greater head than could be accounted for 
by the local level of the river was pres- 
ent beneath the thick stratum of clay. 
As the event proved, this was no insur- 
mountable obstacle, but if in addition a 
large boulder had been encountered, it is 
possible that the open caisson would have 
been found ineffective. 

The pneumatic caisson affords a pro- 
cedure which has demonstrated itself as 
applicable to practically all conditions. 
This certainty of success has made it a 
strong favorite with engineers, although 
the expense is one great objection to it, 
ccnsequently they frequently accept the 
risks of the open air method. 

The theory of the pneumatic caisson is 
cf course that an air pressure equal or 
slightly superior to that due to the head 
of water above the foot of the caisson will 
exclude the water and keep the interior 
dry, and this it does perfectly. 


Advantages of Pneumatic Method. 


The men who work in the caisson must 
work in the compressed air. At a depth 
cf 34 feet below the hydraulic level, the 
alr is just twice as dense as on the sur- 
face; at 68 feet, it is three times as dense; 
at 102 feet, four times; and so on. It 
will readily be granted that human en- 
Gurance sets a limit to the depth of 
penetration of pneumatic caisson, that is 
tc say, a limit is set, if no additional de- 
vice is brought in. 

This procedure has the advantages that 
whether it is water alone that is pene- 
trated or water-bearing strata, the work- 
ing chamber can be kept dry so that (1) 
the workmen see what they are doing; 
(2) the engineer has opportunity to ex- 
amine the footing surface; and (3) the 
concrete or other masonry may be placed 
it position in the dry, and to these must 
be added the opportunity to deal ad- 
ventageously with builders and other ob- 
structions as they are met. But it is often 
very expensive. Thus in certain deep 
work in Ireland the excavation at times 
cost inthe neighborhood of $200 per cubic 
yard. But over against the possibility of 
great cost is to be set the certainty of suc- 
cess. Let us now consider some of the 
nctable recent examples of the compressed 
air procedure. 

At the Broomielaw, Scotland, the Cal- 
edonian Railway crosses the Clyde upon a 
new bridge whose piers were founded 
within steel caissons. The river is, at 
this point, about 500 to 600 feet broad. 
Viewed from the bank, the bridge is seen 
tc; have two supports, or piers, rising 
from the river. Upon observing more 
closely, these piers are found to consist, 
each, of 5 columns of stone and brick, 
which are founded in rectangular steel 
caissons upon a _ footing of concrete. 
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Two caissons were employed for each 
pier. 

Let us consider more closely a typical 
caisson. In the first place the working 
chamber, which forms the lowest part of 
the caisson, is a room with steel walls and 
steel roof. There is no bottom or floor. 
Three vertical shafts, each 314 feet in 
diameter, rise from the roof. These open 
into the working chamber at their lowest 
point and project into the open air at the 
top and constitute the means of com- 
munication between the working chamber 
and the outside. The workmen pass in and 
out through these; the spoil from the 
excavation passes through them. Envelop- 
ing these shafts the steel walls of the 
working chamber are continued upwards 
for some distance. This caisson then is 
simply a huge steel box without bottom 
or top, but with a horizontal partition in 
it dividing the interior into a lower and 
an upper story. Three tubes, or shafts, 
connect the lower story with the sur- 
face. In the lower compartment, or 
working chamber, which has a height 
of 8 feet, the men, or “sand hogs,” as 
they are called, carry on the excava- 
tion. The roof of this chamber has 
been made exceptionally strong as it 
must bear a heavy load. The caissons 
were built at the point of use. Previ- 
ously a wooden staging had been 
thrown across the river for construc- 
tion purposes and at the points where 
the caissons were to be lowered, open- 
ings had been left. 


Operation of the Air Lock. 


At a suitable stage, the partially 
completed caisson was hung to steel 
girders supported on trestles erect- 
ed at each side of the opening in 


the falsework, that is to say, a pair 
of riveted plate girders were 
arranged close together and _ sup- 
ported parallel with the axis of the 
bridge in a position above the caisson 
and near each end. Four saddles were 
placed in such position, one at each end 
of a pair of girders, that they permitted 
the vertical operation of four rods by 
means of hydraulic jacks and upon 
these rods the caisson was hung and 
then lowered until the water was 
reached. A quantity of concrete was 
now laid on top of the roof of the 
working chamber, the caisson was de- 
tached from its overhead support and 
permitted to find its level in the water, 
while girders fixed to the falsework 
controlled its horizontal position. More 
concrete was now added and this pro- 
cedure continued until the caisson 
came to rest on the river bed. The 
shafts had been closed, so that the ten- 
sion of the contained air had to be 
overcome by the weight of concrete to 
permit the caisson to ground. Prob- 
ably at this time the inside of the work- 
ing chamber was partially occupied with 


steel 
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water with the contained air at a higher 
tension than that outside. If the shafts 
were left open, not only would the 
water in the working chamber rise to 
a higher level, but it would rise to the 
level of the river surface, unless the 
conditions of the river bed were such 
that no additional water could enter. 
If the strata to be gone through are 
perfectly impervious, the contained 
water could be pumped out and the 
caisson sunk by open air methods, and 
if but a small quantity of water enters, 
the pumps may, perhaps, be relied on 
to keep the interior in condition, but 
if air compressed to a tension con- 
stantly equal to the hydrostatic pres- 
sure is supplied in sufficient amount, 
then the work chamber can be kept 
quite free of water irrespective of the 
permeability of the soil, therefore when 
the caisson had become well settled on 
the river bed, the air locks were added. 
The office of the air lock is quite anal- 
ogous to that of the hydraulic lock on 
a canal. In the latter case, by the use 
of a lock-ful of water from the supply 
at the upper level a ship is enabled to 
make the passage between the two 
levels. So with an air lock. It is a 
device which by the use of a lock-ful of 
compressed air permits a person or 
load or empty bucket to pass to and 
fro between the working chamber and 
the external atmosphere. With the 
lo¢ks added and the compressed air 
turned on, the men were enabled to 
proceed with the excavation until the 
required level was reached. It will be 
understood that the compressed air 
plant must continue at work for two 
reasons—(1) to compensate for the loss 
of air occasioned every time the lock 
is used, and (2) to increase the pres- 
sure as penetration to lower levels ad- 
vances. 


Building the Superstructure. 


There is no necessity to wait until 
the final position of the caisson is 
reached before going on with the con- 
struction of the pier; in fact this super- 
imposed weight is utilized to sink cais- 
sons, the skin friction being overcome 
by this means, but it will readily be 
understood that the procedure of add- 
ing weight necessitates a strong deck 
over the working chamber. There is a 
considerable advantage in being able 
to go ahead with the pier construction 
in advance of the foot of the caisson 
reaching its final level, which is, how- 
ever, not necessarily peculiar to pneu- 
matic operation. This advantage will 
be perceived when it is stated that, in 
the case of every caisson sunk in the 
river for this Clyde bridge, the side 
walls fall short, by several feet, of the 
depth of the river. To avoid the neces- 
sity of carrying these walls, forming 
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a cofferdam, up further, all that was 
necessary was that when the upper 
edge of the caisson was about to sink 
below the surface of the river, the con- 
crete and brickwork should _ have 
reached at least the same level and 
should be continually kept there as the 
sinking proceeded. 

Now when the final level has at last 
teen reached and the interior of the 
working chamber has been properly 
cleaned, and men and tools have been 
gotten out, the concrete filling may be 
put in. The side walls and deck of the 
caisson are both, ordinarily, left in. 
The shaft may be left in, or may be re- 
moved. We have now a composite pier 
reaching from the foundation level of 
the natural stratum up to the upper 
surface. In the case of the Clyde 
bridge, it consisted of concrete, steel, 
blue brick and granite. 


Cast Iron- Also Employed. 


The depth at which these piers have 
their footing is probably not a very 
low one, but in the case of the long 
railway viaduct crossing the River Bar- 
row in southern Ireland a very consid- 
erable depth was found necessary; thus, 
several piers are founded at a level of 
about 100 feet below low water, in fact, 
the deepest footing was made at a 
depth of nearly 120 feet below high 
water. Such a head of water would 
produce a pressure of about 50 pounds 
per square inch, and in order that the 
men would not be compelled to endure 
a pressure of more than 45 pounds per 
square inch, ejectors worked under air 
pressure were employed to get rid of 
the water coming in beneath the bot- 
tom of the caisson. Special precautions 
were taken in connection with this 
bridge to reduce illness consequent 
upon the excessive pressures which 
consisted largely in reducing the length 
of each shift, enforcing slow passage 
when coming out of the air locks, pro- 
viding warm refreshments, and insist- 
ing on the workmen, at all times, tak- 
ing sufficient rest immediately upon 
coming out of the locks. 

There are, in all, fifteen intermediate 
piers in this viaduct which has a total 
length of 2,131 feet between abutments 
and two caissons were sunk for each 
pier. It was found possible to do some 
open air excavation by means of grab 
buckets, but the pneumatic method was 
largely relied on and every one of the 
30 caissons was founded under air 
pressure. The construction of the 
metal shells which encased the concrete 
shafts of a typical pier is as follows: 
The lower portion enclosing the work- 
ing chamber has a diameter of 10 to 15 
feet, which is reduced, conically, to a 
diameter of eight feet. The lower por- 
tion and the reduced diameter section 
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up to just below the river bottom; is 
constructed of steel rings. Above this 
pcint, cast iron rings are used. This 
upper portion—partly steel, partly iron 
—has a uniform diameter of 8 feet. 
The steel cylinders forming the base 
were riveted together at the point 
where they were to be sunk, wooden 
falsework having been built for con- 
struction purposes. Concrete was now 
employed to complete the working 
chamber and to form a hollow column 
of such height that when the lowest 
steel ring should come to rest on the 
river bottom, the concrete would pro- 
ject above the water level. The verti- 
cal opening left was 3.67 feet in diam- 
eter, sufficient to afford a passage for 
men and material. By the use of hy- 
draulic jacks the steel and concrete 
structure was then lowered upon the 
river bottom. The addition to the 
metallic rings and the lining of con- 
crete was carried on as the foot of the 
caisson penetrated to its resting place. 
It was upon this job that the expensive 
excavation, already referred to, was 
done. 


Pneumatic Caissons of Large Size. 


That the employment of cast iron 
rings is attended with risk may be 
learned from the experience gained in 
the construction of the viaduct cross- 
ing the River Suir in Ireland. The 
process used at the River Barrow was 
also employed here; that is, cylinders 
formed of steel rings for the portion 
of the pier shafts extending from the 
foot to a little below the river bottom 
were replaced by cast iron from this 
point upwards. When one of the cylin- 
ders of this viaduct had reached a level 
of 70 feet below the river bottom and 
the pressure of the compressed air was 
at 32 pounds, the ring just above 
ground burst, resulting in the death of 
one of the workmen. The tensile strain 
on the cast iron is stated to have been 
1,100 pounds per square inch, and as 
this seemed to allow a sufficient mar- 
gin of safety, an examination was made. 
Test pieces are stated to have shown 
that the iron was equal to the speci- 
fied requirements, no flaws were dis- 
covered and in fact, the failure was not 
accounted for and is considered as a 
proof that cast iron is not to be relied 
on for such purposes. 

Under the historic Thames at Lon- 
con there are perhaps a dozen tunnels. 
What is known as the Rotherhithe tun- 
nel has recently been constructed. The 
river portion is not so long as the New 
York sub-aqueous tunnels, being about 
3,690 feet long, but it has the very con- 
siderable diameter of 30 feet. In the 
constructive work attendant upon this 
work—including the land approaches— 
four steel: stafts were sunk, of which 
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the two on opposite banks of the river 
are of especial interest as having in- 
volved the use of pneumatic caissons, 
the other two were sunk by open air 
methods. All these caissons were cyl- 
indrical with double walls of steel plate 
5 feet apart. At the bottom the inner 
shell was flared out to meet the outer 
one and thus form a cutting edge; the 
two shells are of course secured to each 
other by suitable struts. The outer sur- 
face of the caisson was perfectly free 
from all irregularities or projections 
except the lap joints where the various 
sections met. The annular space be- 
tween the shells was filled with con- 
crete. We are, of course, not to sup- 
pose that such a structure was com- 
pleted and then sunk, but that the two 
operations went on_ simultaneously. 
The roof of the working chamber in 
the pneumatic caissons consisted of a 
very heavy airtight deck. The girders 
which formed the framework were of 
great depth—8% feet, which was, per- 
haps, not excessive in view of the 
diameter of 50 feet inside the caisson. 
These plate girders were six in num- 
ber, arranged in two sets of three each, 
the one set being at right angles to the 
other and small subsidiary girders were 
fitted in the spaces between. The sur- 
face of the floor consisted of buckled 
plates. Above the airtight deck of the 
working chamber, circular openings 
were arranged in the walls of the cais- 
sons for the tunnel. These openings 
were 32 feet in diameter and were cir- 
cumferentially lined by heavy steel 
plating and had, of course, to be closed 
during the process of sinking. Above 
the openings in the wall a second, but 
temporary, airtight floor was con- 
structed. 


Effect of Pressure on Sinking. 


In excavating, the central portion 
was first dealt with leaving a_ shelf 
upon which the cutting edge rested and 
the width of which was variable, being 
in fact a matter of judgment at the 
time and dependent upon the material 
being penetrated. Advantage was taken 
of the absences of the men from the 
working compartment to lower the air- 
pressure somewhat, which would be 
equivalent to adding weight to the cais- 
son and usually the structure would 
sink a short distance, when the air 
pressure could be brought back again. 
It might b ethought, perhaps, that the 
reduction of the pressure a few pounds 
per square inch could have no great 
effect, but if we consider this a moment 
it will be evident that the air pressure 
is, ordinarily, assisting in the support 
of the structure and this support is ex- 
erted over an area equivalent to a diam- 
eter of 60 feet, and which amounts to 
407,000 square inches. The reduction 
of a single pound in the pressure, is 
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consequently equivalent to the addition 
of over 200 tons weight, and it is easily 
seen, then, that the reduction of sev- 
eral pounds would have substantial 
effects. It is said that in certain pneu- 
matic caisson work at New York very 
considerable reductions in pressure 
were made even with the men in the 
working chamber. Of course, such an 
expedient would only be temporary, as 
the pressure was really required to 
overcome the hydrostatic head. 


The Moran Air Lock. 


In using the pneumatic method, we 
have to overcome not only the skin 
friction between the stirface of the 
caisson and the _ soil, which may 
amount to a great deal and varies, of 
course, with the character of the strata 
penetrated, but there is a very consid- 
erable resistance to penetration due to 
the pressure of the air that excludes the 
water, and as we go down below the 
hydraulic level the pressure required to 
effect this exclusion constantly in- 
creases. As this pressure is exerted in 
all directions, upwards as well as down- 
wards, and the resistance to penetra- 
tion is that due to the total exposed 
area multiplied by the air pressure, 
which as has been shown, increases as 
the hydrostatic head. Thus in sinking 
such a caisson we must overcome with 
the weight of the caisson itself and its 
accessories, and with that of the load 
added, not only a skin friction that is 
becoming greater and greater, but also 
a constantly increasing upward thrust 
from the compressed air. In practice, 
it is often necessary to assist the aug- 
menting load of concrete very consid- 
erably. To accomplish this extra load- 
ing with an economy of space, pig iron 
may be used, cast in such forms as to 
be convenient to handle. This may 
seem a trifling mater but it is not to 
be so regarded. In putting down 116 
piers for the new municipal buildings 
in New York City, The Foundation 
Company are using upwards of $25,000 
worth of such weights. Not only is 
that amount of capital tied up by this 
one item, but it cannot be entirely re- 
covered, because to scrap the iron it 
must first be broken up. This, of 
course, means expense. 

The air lock in general use in the 
United States is, fundamentally it 
seems, the invention of D. E. Moran, 
Vice-President of The Foundation 
Company. He has improved his orig- 
inal device, so that now the Moran air 
lock can be operated, so it is claimed, 
with despatch and safety. While de- 
spatch is by no means to be sought 
while the men are passing through, it 
is of high value in making disposition 
of the spail. By referring to Fig. 3, a 
view of this air lock will be seen in 
three different situations. Such a lock 
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is fitted to the upper end of the work 
ing shaft. This union is made airtight, 
of course. There are horizontal 
doors, each of which 
downwards into a vertical position. The 
upper one of these closes the external 
entrance to the lock; the other a short 
distance below, when closed, com- 
pletes a division of the total space sub- 
ject to air pressure into two compart- 
ments. The upper compartment is 
quite small; the lower extends to the 
bottom of the working chamber. These 
doors are both closed as shown by the 
left hand view. There is, however, a 
tubular connection between the 
compartments, as may be seen in all 
There is a three-way cock 


two 


may be swung 


two 


the views. 
in this connection by which the upper 
and lower compartments may be put in 
communication or the upper may be 
opened to the external air. The con- 
ditions disclosed in the left hand view 
represent the situation immediately 
precedent to opening the upper door 
for entrance. The air pressure in the 
lock chamber is already at normal, or 
will soon become so by the equaliza- 
tion taking place. 


Operation of the Moran Lock. 


As soon as the air pressure in 
the lock falls to that of the out- 
side atmosphere, the upward pres- 


sure against the upper door will be re- 
moved and it may take the vertical po- 
sition shown in the middle view. The 
empty bucket may introduced 
and by swinging this somewhat to the 
left, the door may again be closed. If 
now we turn the three-way cock to 
cut off the lock chamber’s connection 
with the external air and establish it 
with the lower compartment, there will 
be an inrush of cempressed air into 
the upper compartment, bringing the 
pressure there into equality with that 
below. The excess upward pressure 
against the lower door will now be re- 
moved, thus permitting the. opening of 
it; which is the situation shown in the 
right hand view, and the bucket may be 
lowered. There is a vertical separation 
of the shaft below the lock into two 
passage-ways—one the workmen, 
one for the material. This seeks to 
avoid the danger of men being struck 
In passing out, 


now be 


for 


by passing buckets. 
the three operations are gone through 
in reverse order. Thus the right-hand 
view may represent the bucket ascend- 
ing into the lock chamber where the 
same air pressure exists and as soon as 
the bucket is well into this chamber, 
the lower door may be closed and the 
cock turned and there will follow an 
equalization of pressure between the 
air in the lock chamber and the exter- 
nal atmosphere. This lock-ful of com- 
pressed air will be lost, but no more, 


as the connection of the lower com- 
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The 


and 


cut off. 
opened 


upper 
door may the 
bucket withdrawn as shown in the cen- 


partment is now 


now be 


tral view and if we now close the up- 





























Fic. 3—THE 
per door, we have again the conditions 
represented in the left-hand view. It 
is sometimes necessary to adopt pre- 
cautionary prevent the 
workmen coming up from the heavy 
pressure of the working chamber from 
of the lock too quickly. 
foundations of 


measures to 


passing out 
Thus, in building the 
the Clinton Bridge, where the pneu- 
matic system was employed for part of 
the work, a regulating valve was em- 
ployed. When the pressure was in the 
neighborhood of 35 pounds, corre- 
sponding to a depth of perhaps 75 feet 
below the water, the pressure of air in 
the lock chamber would not be allowed 
to fall to that of the outside air under 
15 or 20 minutes and there was thus 
allowed some time for nature to read- 
just matters. 

We have already seen that the use of 
cast iron for cylinders in pneumatic work 
is attended with grave danger. With high 
pressures, a very slight and undiscoverable 
defect may be the cause of a failure of 
the wall of the shaft. Such a fracture, 
at or near a point where no sealing of the 
surrounding material would be affective in 
retaining the air, would mean a very 
prompt reduction of the pressure in the 
working ‘chamber followed by the en- 
trance of water and perhaps other ma- 
terial such as ‘quicksand and the work- 
men might be véry quickly overwhelmed. 
In a recent instance of pneumatic con- 
struction, a compromise between steel and 
iron was effected by the use of cast rings 
of a material composed of a mixture of 
iron and steel. It is said that the re- 
sulting composite metal had a tensile 
strength of 30,000 pounds per square inch. 

This material was used for the pneu- 
matic caisson for the lighthouse at the 
[EJIbow of Cross Ledge, located at an ex- 
pesed point on a sand bar in Delaware 





Moran 
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Bay at nearly equal distances from the 
Delaware and Jersey shores. Beneath a 
depth of about 24 feet of water at low 
sand to a 


and 


tide strata of mud 


are 
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depth of perhaps 40 feet underlaid again 
by a thick stratum of mud. The problem 
was to found a lighthouse deep enough in 
the sand to enable it to withstand the 
severity of the storms and yet not so deep 
as to expose it to subsidence. Knowing 
the general formation of the soil, the gov- 
ernment proposed to build and sink a 
caisson of hour-glass form, having a 
diameter at top and bottom of 40 feet, and 
midway between the two, of 30 feet. The 
floor, which formed the roof of the 
working chamber, was arranged about 6% 
feet above the bottom. At the center of 
this roof a cylindrical working shaft was 
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arranged, having a diameter of 6 feet. 
The height of the caisson itself was about 
55 feet; of the shaft, about 30 feet; the 
top of the shaft would thus be about 18% 
feet below that of the caisson. How- 
ever, as the final resting place of the cais- 
son was found at about 40 feet below 
high water, its walls afforded protection 
from the water of the bay. The cast- 
ings for this structure were shop erected 
before shipment, then disassembled and 
forwarded to a point about 46 miles dis- 
tant from the site, where they were par- 
tially reassembled by the contractors. 
The whole structure, with the floor, work- 
ing shaft and bracing arrangements 
weighed about 291 short tons, but when 
cnly about one-third was erected, this 
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portion was launched. With a load of 
ccncrete, it weighed about 150 tons. 
Another third was now added to the 
height and a considerable quantity of 
concrete added. The whole affair was 
now about 22 feet in the water. Above 
the surface, it rose to the height of about 
14 feet. It was proposed to float it to 
the site. which was eventually done, but 
with great difficulty, as it was found to 
be an obstinate kind of barge, giving the 
tugs a great deal of trouble. However, 
after severe exertion, it was at last got- 
ten over the site and allowed to settle to 
the bottom with the ebbing tide and filled 
with water to keep it in place. The re- 
mainder of the iron work was then added. 
This weight was not deemed sufficient to 
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hold the caisson in place when the water 
should be pumped out so inside platforms 
were built and loaded with crushed stone. 
The concreting of the caisson was then 
proceeded with, using the stone from the 
platforms for this purpose. When the 
Icad of concrete on the roof of the 
working chamber amounted to about 3,200 
pounds per square foot, it was thought 
best to stop concreting and the pneumatic 
work was begun. However, some pene- 
tration had already been made by weight 
alone. When about 7 feet below the bot- 
tom of the bay some sand was found, 
but the sinking was continued until a 
depth of 92-3 feet was reached, which 
was about 40 feet below high water level. 
It was then a simple matter to concrete 
the whole structure to a finish. It is 
stated that rip-rap to the depth of 5 feet 
was placed over an area of 160 feet in 
diameter at the site to prevent scouring 
of the bar at this point.* Apparently, the 
purpose of the bell-like formation at the 
bottom of the caisson is for the purpose 
of securing a better anchorage; above, the 
expansion seems to serve the purpose of 
a protection against the waves. 


Caisscns in Foundation Work. 


Foundation work for buildings is, at 
times, of the most exacting character ; 
especially in New York City. The ex- 
treme height of some of the structures 
and the consequent imposition of tre- 
mendous loads is only one part of the 
problem, because this merely requires that 
piers be sunk to hard pan or bed rock. In 
fact, some very high buildings are erected 
on piles—the Park Row Building being 
a case in point. The chief difficulty in the 
Icwer end of Manhattan connects itself 
with the presence of water and when this 
is associated with sand, we have the great 
problem which confronts foundation en- 
gineers. The difficulty does not center 
itself upon securing penetration, but upon 
the preservation of the foundations of ad- 
jacent structures. If the water is re- 
noved in large quantities from the imme- 
diate site, this may at once entail a settle- 
ment of an adjacent foundation. It is 
this consideration, perhaps, more than 
any other which has brought the pneu- 
matic caisson into such general use in the 
scuthern end of Manhattan. In fact, so 
necessary and extensive has the applica- 
tion to foundation problems in New York 
City been that during the past few years 
the procedure has been almost revolu- 
tionized. In order to get a clear idea of 
the improvements that have been intro- 
duced, let us for a moment consider the 
essential features of the ordinary meth- 
ods. First, there is a working chamber 
open at the bottom and decked over above 
with the exception of a central opening; 
second, from this central opening a ver- 


*Engineering Record. 
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tical shaft rising to the surface; third, the 
side walls of the working chamber are 
continued upwards to the surface, to form 
a cofferdam, The material of the caisson 
proper and of the cofferdams may be of 
wood or steel; the shaft will be of steel or 
some material which can be made air- 
tight when the air is under pressure. The 
concrete is first placed on the roof of the 
working chamber, within the cofferdam 
but outside the shaft. The upward pro- 
longation of shaft wall, of the cofferdam 
and of the hollow cylinder of concrete 
resting on the roof of the working cham- 
ber proceeds somewhat together. When 
sinking to the final depths has been com- 
pleted, concrete is laid in the working 
chamber and carried on up the shaft to 
the surface. There are thus two distinct 
bedies of concrete which are separated 
from each other by the wall of the shaft 
and the roof of the caisson. The roof is 
thought to be a serious matter, for, if it 
deteriorates, a settlement of one part of 
the composite pier is to be expected. But 
will it deteriorate? The pneumatic pro- 
cedure is usually adopted because of the 
presence of water, and whether the roof 
be of wood or steel, the action of water 
at a considerable depth is ordinarily re- 
garded as a preservative one. However 
that may be, in New York especially, the 
tendency has been to get rid of it alto- 
gether. This development has been 
pointed out by Dr. D. A. Usina. Quite 
recently, in the construction of the foun- 
dation piers for the tall building of the 
United States Express Co., there was put 
into practical effect the idea of eliminat- 
ing the roof. 

the Shaft 


Removing Casing. 


The caissons proper consisted of 


rectangular boxes of heavy timbers 
with a temporary deck of wood 
ccnstructed somewhat below the top. 


Across thetop, steel angle bars were laid. 
The wooden deck carried the steel shaft. 
Concrete was laid on this temporary deck 
and as this concrete enveloped the steel 
angle bars, they served the purpose of af- 
fcrding a support as the concrete was car- 
ried upward. The external vertical walls 
of concrete, being molded to the form 
and size of the. caisson proper, formed an 
upward continuation of it and the external 
molds were mere temporary cofferdams 
and constituted no permanent part of the 
In the way described, a sub- 
obtained. 


structure. 
stantial roof of concrete was 
Before converting the working chamber 
into a pneumatic caisson, the temporary 
wooden decking was removed and the 
cencrete having become hard was sus- 
tained by the walls of the caisson. The 
angle bars may have assisted somewhat at 
first. As sinking continued the effect of 
skin friction and the upward thrust of the 
air would enter and, in fact, weights were 
needed to effect sinking. It will thus be 
seen that the roof is really only a tempo- 
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rery affair under old conditions as well 
a; these newer ones. This instance was 
probably the first case of the actual 
elimination of the roof. It is said that the 
angle bars might have been so designed as 
to permit of their removal also. 

The next step is the removal of the 
shaft casing. It might be thought «that 
this shell need be nothing more than a 
center mold for the concrete, and could 
thus be used and removed in short sec- 
ticns. This is possible in regard to the 
outside shell, the cofferdam, as, if the con- 
creting is carried on above the water level, 
and the new portion of the pair is not 
sunk into water bearing soil until harden- 
ing takes place, the shell has no duty to 
perform except that of a mold, but the 
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shaft lining must connect the air lock 
and the working chamber until the sink- 
ing is completed and the air pressure is 
finally removed. This is its chief service. 
Because it is present, it may be used as 
the inner vertical mold of the concrete, 
but the cofferdam which forms the ex- 
ternal mold of the same concrete need ex- 
tend only from the upper surface of that 
cencrete as already laid to any convenient 
Leight and as the upper surface of the 
concrete may be kept above the surface of 
the soil, the cofferdam construction may 
be only a question of a few feet.- As the 
caisson sinks the concrete serves to ex- 
clude the adjacent and any water 
ccming in from the that is, the 
concrete itself becomes the cofferdam. 


soil 
side, 
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As just said, the steel shaft must con- 
nect the working chamber and the air 
lock. It might be thought that an air- 
tight connection between the lock and the 
hollow concrete cylinder would be suf- 
ficient, but we must not forget the ever 
present upward thrust of the compressed 
air. An air lock with a cross-section of 
3% feet would be subjected to an up- 
ward pressure of one-fourth of 1.375 
short tons, or 0.344 short tons, for every 
foot that the cutting edge of the caisson 
penetrates below the hydraulic level, so 
it will be seen that the air lock must be 
very strongly connected, or a serious acci- 
dent may endanger the lives of the work- 
men below. A proposition was made to 
employ tie rods reaching from the air 
lock to near the foot of the whole struc- 
ture and to imbed these in the concrete. 
By this method, it was proposed to elimin- 
ate the shaft lining. The first instances 
in practice where the shaft lining was not 
eliminated from the construction but re- 
moved after completion of the sinking 
operation apparently occurred in connec- 
tion with the building of one of the 
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Trinity Buildings (115 Broadway) and 
of the United States Realty Building. 
The shaft lining consisted of units of 
convenient length, which were each made 
in three sections having both vertical and 
transverse internal flanges to permit the 
belting together of the parts of the unit 
and, of the units themselves. One section 
would be made quite narrow with rungs 
placed in the vertical flanges forming a 
ladder. When the sinking was concluded, 
and the air pressure cut off, these units 
and their component parts could all be 
unbolted and collapsed. This general 
design has been found entirely practical. 
It was employed in sinking the foundation 
piers of the celebrated 41-story Singer 
building on lower Broadway where the 
footing level was 90 feet below the sur- 
face, and about 75 feet below the hydrau- 
lic level and has, in fact, become standard 
practice with The Foundation Company 
which sank the piers for the Singer build- 
ing. 

In Fig. 4 we have a sectional view of a 
typical pneumatic caisson, which has 
reached its final position with its cutting 
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cdge on the bed rock. Notice the heavy 
timbers of the working chamber. Some- 
times the side walls have to be made ex- 
cessively thick and the roof thicker yet; it 
is largely a question of the depth to be 
penetrated and the character of the soil. 
In the case shown in the figure, walls and 
reof are moderate. Above the caisson 
proper is the concrete surrounding the 
working shaft and enveloping this con- 
crete is the cofferdam, which has been 
left in. The tube which conducts the air 
te the working chamber penetrates the 
concrete on the right. When the bottom 
has been properly cleaned off, and the 
sections of collapsible steel shafting have 
been removed, the working chamber and 
the shaft may be filled with concrete. If 
it is desired to tie the superstructure to 
the pier, it may be accomplished at this 
juncture—that is, before the final con- 
creting. Thus in the case of the Singer 
building ten of the 30 piers were utilized 
in this manner. Steel rods were carried 
down nearly to the bottom and secured to 
suitable anchors. 

It has recently been proposed not 
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merely to introduce vertical steel rods 
into the body of concrete piers, in which 
case they might merely become a rein- 
forcement performing the function of 
keeping the concrete together, but to em- 
pioy a true steel supporting column which 
may be designed SO gs to be capable of 
carying the entire load, or any part of it. 
In any case, it may be carried down to 
bed rock and obtain the same footing as 
the concrete itself. This is, perhaps, the 
coming system of construction, for al- 
though concrete has a high compressive 
resistance, it cannot be compared with 
steel. In these days when such _ struc- 
tures as the towers of the Singer and 
Metropolitan buildings are not merely 
dreams but actualities, and still higher 
ccnstruction is conceived, it is not at all 
inconceivable that it may become impos- 
sible to place a sufficient area of concrete 
to support the superimposed weight. In 
such construction as the concrete pier en- 
closing the steel column, the concrete 
would have only a subordinate function; 
if the steel column carried the entire 
weight, then the concrete would merely 
be a protective wall enveloping the steel 
and guarding it against corrosion. This 
wall would perhaps continue to be made 
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much thicker than this duty would require 
because of its function in connection with 
pneumatic penetration to bed rock. 

The Singer building is one of the most 
notable constructions in New York. In 
that locality the water level is met about 
15 feet below the curb and bed rock is 
about 75 feet lower. Above the curb, it 
rises to 41 stories, exclusive of a final 6 
stories in which the plan area is insig- 
nificant. The main portion is only about 
65 feet square, still, in spite of the diffi- 
culties arising out of the circumscribed 
area, 30 piers were put down to bed rock. 
In the the tremendous 
crowding can be readily seen. In Fig. 6 
we have in plain view one of the heavy 
caissons used as the working 

Some of the steel shafting 
was 


views shown, 


wooden 
chamber. 
which led up these 
elliptical in section; we have a view of 
this in Fig. 7, and a section of wooden 
cofferdam is seen just to the left. In Fig. 
5 we have in the foreground a view of 
the Moran air lock; an empty bucket is 
just being lowered into it and below, but 
connected to the lock, is to be seen the 
upper part of the steel shafting. Sur- 
rcunding it may be observed some of the 
weights used to sink the pier against skin 


from caissons 
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friction and the upward thrust of the air 
pressure. Upon this one contract a total 
ci 1,200 tons of pig iron is said to have 
been employed in order to give sufficient 
weight to the caissons. It will be noticed 
that the shaft here is circular in cross- 
section. However, standing just to the 
right is a section of elliptical shaft. Back 
of these is to be seen a pier whose foot 
has probably not penetrated to the depth 
of the one in the foreground. The 
rectangular form is readily discernible. 
The lower portion of the part in sight is 
nothing but concrete with the cofferdam 
stripped off; above this portion a section 
of cofferdam is in view and above this an 
elliptical shaft is seen surmounted by the 
ait lock. In Fig 7, on the right and close 
up to the wall may be seen a similar pier. 

It is not always necessary to carry the 
caisson to bed rock, even though the ex- 
cavation for the pier is carried that far. 
Thus, at the Singer building, the bed rock 
was overlaid by a stratum of hard pan 
and when the caisson had fairly entered 
this material, it could be stopped and the 
excavation completed without its use, but 
the concreting of the caisson and its shaft 
could, of course, not be done until the ex- 
cavation was completed. 


THE LIFTING MAGNET AS AN INDUSTRIAL FACTOR 


An interesting comparison of condi- 
tions existing in American and Euro- 
pean steel plants is afforded by not- 
ing use made of electric lifting 
magnets here and abroad. Here in 
America the equipment of a modern 
steel making plant woutd be consid- 
ered incomplete without one or more 
lifting magnets, while abroad their use 
is the exception rather than the rule. 
This condition is perhaps, partly due 
to the fact that the lifting magnet of 


the 


European manufacture has not yet 
been brought to as high a standard of 
efficiency as the American magnet, 


Do wg 
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pe 





Fig. 1—TuHeE “CATERPILLAR” MAGNET 


for, the 


labor-saving 


but the real reason slower 
adoption of this device 
in European countries is doubtless to 
be found in the lower cost of manual 
labor abroad. Certainly no charge of 
lack of progressiveness can be justly 
laid at the door of the European steel 
mills, for along other lines they have 


An American Labor Saving Device 
Which is Rapidly Becoming Universal 


set us examples of industrial economy 
which we are only now beginning to 
follow. Throughout the foreign steel 
making districts labor is cheap and 
fuel expensive (measured by our 
standards) and the energies of the 
European manufacturer, therefore, have 
been naturally directed to reducing 
fuel costs, rather than to attempting 
to economize on the cost of labor. 
This is well illustrated by such a 
typical example as the Hildegarten 
Hiitte in Austrian Silesia. Here 
was installed the first electrically oper- 
ated reversing rolling mill, complete 
with an Ilgner fly wheel set (all in 


the interest of fuel economy), while 
in the same mill hand labor is still 
to be found everywhere employed, 


even in the manipulation of the steel 
on the tables. 

In the United States, on the other 
hand, the question of fuel economy 
has attracted comparatively little at- 
tention, until recently, while the need 
of some labor-saving device that 
would reduce the cost of handling pig 
iron and scrap has long been appar- 
ent. In view of this fact it is some- 
what remarkable that the lifting mag- 
net has loomed large on the indus- 


trial horizon only within the past few 
years. 

The explanation of this seeming 
neglect of what has proven to be a 
labor-saving device of real merit is 
to be found in the early attempts of 
inventors to solve the problem. of 
handling material by means of mag- 


nets. \o 
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The possibility Of constructing a de- 
vice that would attract to itself iron or 
steel has long been known, but the first 
attempts to adapt the magnet of the 
laboratory to the handling of pig iron 
and scrap were foredoomed to failure. 
There is little similiarity between these 
early types of lifting magnets. In the 








106 


absence of experience each inventor tried 
out his own theories, usually to find 
that the form of construction that ap- 
peared excellent on paper failed to do 
what was expected of it when the mag- 
net was subjected to the grueling test of 
actual service. 

The fundamental laws of magnetism 
were well known to these early workers 
in the lifting magnet field, but opinions 
seem to have differed as to the proper 
interpretation of these laws. Thus we 
find some advocating the use of coils 
connected in series, while others favored 
connecting the coils in parallel. Similar 
differences of opinion existed concerning 
the proper shape of the magnet body. 
Rectangular magnets with flat faces had 
been found to be fairly efficient when 
used for handling plates, rails, or ingots, 
but when the attempt was made to use 
these same magnets for handling scrap 
or pig iron it was discovered that owing 
to the uneven surface presented by ma- 
terial of this nature the lift was greatly 
diminished. 

Knowing that the attractive force a 
magnet exerts on the load to be lifted 
varies inversely with the square of the 
distance, i. e., the attraction is greatest 
when the poles of the magnet are in close 
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contact with the load and becomes rap- 
idly less as the air gap between the two 
is increased, inventors sought to solve 
the problem of handling pig iron and 
scrap by constructing magnets with a 
multiplicity of movable poles, so that the 
inequalities of surface presented by a pile 
of irregularly shaped pieces of metal 
would be compensated for by the ability 
of the poles to adjust themselves to this 
condition. Thus were evolved what may 
be described as the “caterpiller” and “spi- 
der types of magnets, seen in Figs. 1 


and 2, the former consisting of a 
long cylindrical shaped body with 
movable legs, or poles, and the _lat- 


ter a dome shaped body, also with down- 
wardly projecting, movable poles, the 
whole roughly approximating a gigantic 
spider in form. 

Theoretically the movable pole seemed 
to be a desirable feature; practically, 
however, magnets so constructed proved 
to be extremely inefficient, owing to the 
enormous magnetic leakage incident to 
their design. In spite of this such mag- 
nets found some purchasers, so urgent 
was the need of steel mills for any device 
that would reduce the labor cost of 
handling pig iron and scrap. 

The form of magnet above described 
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was soon succeeded by one more nearly 
resembling the magnet of the present day. 
It is probably safe to say that the lift- 
ing magnet of the present day is likely 
to remain unchanged in its essential fea- 
tures for some years to come. Improve- 
ments in minor details will undoubtedly 
be made from time to time, but it is dif- 
ficult to conceive of any radical changes 
in form or construction being made. 
The development of the lifting mag- 
About 
then 
Co., 
serv- 
mag- 
handling 


net is historically as follows: 

14 years since, S. T. Wellman, 
in charge of The Otis Steel 
Cleveland, designed and put in 
the lifting 
net, which for 
plates and slabs, and showed at once 
this 


ice first commercial 


was made 
a saving of labor in operation. 
The design later 
E. B. Clark, then electrical 
for the South Works of the 
Steel Co. Many magnets of the Well- 
and Clark made 
operating 


was improved by 
engineer 

Illinois 
man designs were 


and 


tirely satisfactory service in handling 


are today, giving en- 


material, such 
and _ slabs. 

A magnet of this type, however, 
that will handle a 10,000 pound ingot, 
may not lift a long thin plate weigh- 


smooth homogeneous 


as plates, ingots, 


ing 500 pounds, and would not lift a 
single pig weighing 100 pounds from an 
indiscriminate pile. It would appear that 
the design of a magnet for lifting 
smooth homogeneous magnetic material, 
billets, 


should require only calculations based 


such as_ plates, and blooms, 


elementary and well known 
the 
the 


itself 


on the 
circuit: It is 
the 
calculated, 


laws of magnetic 
true that 
magnet 

but this circuit is not complete till the 
load is and it is the 
pleting of this circuit, as will be ex- 
plained later, which causes the load 
to be lifted. The 10,000 pound ingot 
and the long thin 500 pound plate are 


magnetic circuit of 
can be so 


attached, com- 


loads of entirely different character. 


The ingot is of large cross section, 
and is rigid, whereas the plate has 
small cross section, is flexible, and 
will bend of its own weight. This 
bending introduces a_ lever action, 
tending to tear the plate from the 
magnet, and also a live load due to 


vibration; both of which strains are 
in addition to the dead weight of the 
plate. Thus, paradoxical as it may ap- 
pear, it is more difficult to design a 
magnet for lifting light plates than 


for handling heavy ingots. 

Both the ingot plate may be 
covered with rust, scale, snow or ice, 
introducing an air gap of varying 
thickness, and this is an important 
factor, since it changes the total mag- 
and also its distribution. 


and 


netic flux, 
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Both the ingot and plate present, 
however, a broad flat surface of con- 
tact with the magnet, whereas the 
pile of pig or scrap presents only 
points and lines of contact, while its 
coarse grained structure and free car- 
bon content make a very poor mag- 
netic circuit. These, and other causes, 
combine to require a different design 
of magnet. 

The greatest tonnage of magnetic 
material to ‘be handled occurs in mis- 
cellaneous form and usually in indis- 
criminate piles, such as scrap of all 
kinids, pig iron, etc. Before the in- 
troduction of modern unloading ma- 
chinery it cost 20 cents per ton to 
unload iron ore by hand. Now, with 
the modern machinery, it costs about 
2 cents per ton. The same oppor- 
tunities for saving presented them- 
selves in the handling of iron and 
steel, since with hand labor this was 
costing from 5 cents to 35 cents per 
ton, depending on local conditions. 


The Cost of Handling Reduced. 


Attempts were therefore made to 
produce a_ successful lifting magnet 
for handling miscellaneous magnetic 
material, and the first promise of com- 
mercial results was obtained at the 
Lackawanna Steel Co.’s West Seneca 
plant. Under the direction of E. D. 
Edmondson a magnet was designed by 
S. Piek, that, although very heavy, 
and consuming much current, actually 
lifted six or eight pigs from an indis- 
criminate pile. This magnet was 
provided with seven center and 12 
outer pole pieces, which could slide in 
pockets in the center and outer poles 
of the magnet, and thus adjust them- 
selves to an uneven surface, such as a 
pile of pig or scrap. This idea seemed 
good, but the magnet was too heavy 
and took too much current to be com- 
mercially successful. Many other at- 
tempts were made to produce a mag- 
net that would lift pig from an indis- 
criminate pile, but no success was 
met with till about five years ago. 

The Eastwood design, made by the 
Electric Controller & Mfg. Co., Cleve- 
land, dates from 1904 and produced a 
lifting magnet weighing about 5,000 
pounds, which lifted an average of 
about 1,500 pounds of pig iron and 
got occasional lifts of 2,000 pounds. 
Since then this design of magnet has 
been refined and improved, so that a 
magnet weighing only about 3,000 
pounds will lift almost as much, and 
the structural features have been so 
improved that the lifting magnet to- 
day is a very dependable tool, with 
low upkeep and operating costs. 

The Cutler-Hammer Clutch Co,, 
Milwaukee, also brought out a design 
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about this time on very similar lines 
and many hundreds of this same gen- 
eral design of lifting magnet have 
been furnished by various manufac- 
turers, and savings equivalent to those 
in ore handling have been effected. 
It can now be said that bulk magnetic 
material, such as pig iron, all kinds 
of scrap, small castings, etc., can be 
handled by lifting magnets at an aver- 
age of 2 cents per ton. In fact the 
average is probably less than this, be- 
cause although some few plants using 
magnets report a higher cost, the 
large majority are operating at a less 
cost; many below 1 cent per ton for 
labor and power, and below 2 cents 
per ton, adding all the interest and 
depreciation of crane, crane runway 
and magnet. 

This general design of lifting mag- 
net is practically universal in its appli- 
cation. Beside pig iron and all kinds 
of scrap, lifting magnets are being 
used to handle large forging billets 
up to 30,000 pounds, large castings, 
bar iron, structural material, rails, 
long billets, cast iron pipe, paper filled 
car wheels, upright steam _ boilers, 
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nails, spikes, bolts, etc., in kegs or 
boxes, charging boxes and charging 
box buggies. They are also being 
used to shift charging box buggies 
and steel railroad cars under crane 
runways when switch engine is not 
available. 

Lifting magnets are now being suc- 
cessfully used to handle hot bar iron 
from cooling beds, car wheels from 
annealing pits, hot crop ends and hot 
billets. Their capacity in this class 
of work is, however, less than when 
handling cold material, due to the fact 
that the current is reduced as the 
temperature of the magnet rises, be- 
cause the resistance of the coil in- 
creases with increase of temperature. 
When handling hot material, the mag- 
net should be sprayed with water to 
keep down its temperature. The dif- 
ference in capacity when handling hot 
and cold material is indicated by the 
following test: A large magnet hand- 
ling 4x4x 36-inch billets from an in- 
discriminate pile. Average of 700 lifts 
of cold billets was 2,976 pounds per 
lift. Average of 700 lifts of billets, 
black hot in daylight, slight color 











Fic. 4—CuTLer-HAMMER MaGNet HANpDLING Car CoupLers, Etc, 
Note Eccentric WEIGHTS. 
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Fic. 5—Eastwoop Macnet Lirtinc INcot Crop Enps. 
Point CONTACT. OF 
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shown at night, 2,500 pounds per lift. 

A curious fact in regard to the mag- 
netic properties of and steel is 
that just as the color is turning from 
very dull to bright red, the magnetic 
properties practically disappear. It is 
therefore impossible to handle iron 
and steel at a bright red heat with 
the lifting magnet. 

Although magnets lift 
large weights of homogeneous 
netic material, 


iron 


will veny 


mag- 


such as 30,000 pound 
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Fic. 7—EASTWoOOD 


forging billets, and 25,000 pound skull 
cracker balls, the largest magnets on 
the market today will average not 
much over 3,000 pounds in handling 
miscellaneous magnetic material such 
as billets, crop ends, steel risers, etc. 
However, their daily capacity is very 
lange because no time is lost in at- 
taching or detaching the load. Since 
the individual lift is relatively small, 
magnets should be operated from fast 
so that lifts per hour 


cranes many 
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6—Eastwoop Macnet Lirtinc Locomotive TIREs; 
EXAMPLE OF Point CONTACTS. 














PLATES; AN EXAMPLE 


CONTACT. 


MacGnet LIirtine 
FLAT SURFACE 


may be made. Many magnets are now 
operating which will unload a_ 100,000 
pound car load of pig iron in from 20 
to 30 minutes. 


net and crane is reported where 26,000 


A run with one mag- 


tons of scrap were handled in 20 days. 
be multiplied 
conservative 


These instances might 


indefinitely and a esti- 


mate of laborers replaced is seven per 
turn per magnet. 
It might ‘be interesting to the 


know just why a 


non- 


electrical reader to 














Fic. 8—An Eastwoop Macnet HANpLING PLATE. 
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magnet lifts its load. Everyone is 
familiar with the little horseshoe mag- 
net. This is of hard steel which has 
been magnetized by being brought 
under the influence of a strong electro 
magnet. Hard steel will retain its 
magnetism indefinitely. When _ the 
horseshoe shaped piece of hard steel 
is brought under the influence of the 
strong electro magnet it is filled with 
what are termed “lines of force,” 
which it retains, and becomés a horse- 
shoe magnet. When this magnet is 
not near any iron the lines of force 
will distribute themselves through the 
air about as shown in Fig 10. 

If now this magnet is brought near 
a small wire nail, these lines of force 
will begin to thread themselves through 
the nail, as shown in Fig. 11. 


The Operation of the Magnet. 


In this position the lines of force 
may be likened to rubber’ bands 
threaded through the nail and pulling 
on it, but unable to lift it. If the 
magnet is actually touched to the 
nail, as shown in Fig. 11, all the lines 
of force will thread themselves through 
the nail, and it will be lifted. 

In Figs.10 and 11 the magnetic cir- 
cuit is incomplete, and in Fig. 12 it is 
completed by the load to be lifted. 

Anyone can get a horseshoe mag- 
net at any hardware store, and try an 
experiment with the aid of a mailing 
scale. If the small piece of steel that 
comes with the magnet, or a_ wire 
nail, is placed on the scale it will be 
seen that the weight is reduced as the 
magnet approaches the piece of steel 
or nail. The weight is reduced be- 
cause more and more lines of force 
thread themselves through the nail as 
the magnet approaches it, and they 
are like rubber bands threaded through 
the nail, tending to lift it. If the nail 
is small and the magnet strong, the 
nail will jump to the magnet through 
more or less air space. If a soft piece 
of steel instead of a hard piece is 
used and a coil of wire is wound 
around the steel, as in Fig. 13, and an 
electric current is sent through the 
coil, the steel will be magnetized and 
we will have an electro magnet. 

Soft steel will not retain its mag- 
netism, so when the current is cut 
off the electro magnet will drop its 
load. Thus magnetic material may 
be picked up and dropped by simply 
closing and opening the switch sup- 
plying current to its coil. 

Two horseshoe magnets may _ be 
combined, as shown in Fig. 14, using 
only one coil. In this form there are 
two streams of lines of force, as 
shown. 

Now suppose an infinite number of 
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these magnets are assembled in a cir- 
cular form, and then fused together, 
—an annular body or frame would be 
formed with the coil surrounding the 
center pole, as in Fig. 15, which is a 
diagramatic cross section of a modern 
lifting magnet. 

The different manufacturers vary 
widely in the details of construction, 
but a magnet to stand continuous 
hard work should fulfill the following 
general specifications: 

The steel case should be amply 
strong to withstand the shocks re- 
ceived by swinging against ingots and 
other heavy pieces. 

It should be of special electrical 
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steel carefully annealed, so as to drop 
its load instantly. 

The suspension should be stable and 
capable of standing a strain of 25,000 
pounds with liberal safety factor. 

The. wires carrying current -to the 
coil should be protected from mechan- 
ical injury, and this protection should 
be strong enough not to break if 
swung against an ingot or caught un- 
der a railway car. 

The magnet should be provided with 
renewable pole shoes, so arranged that 
they can be easily renewed on the job 

The magnet should be provided with 
a ‘bottom or wearing plate of mapn- 
ganese steel. 





Fic. 9—A CutTLter-HAMMER MaGNet HANpiinGc Sanp-Cast Pic Iron. 
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Fic. 10 
The magnet case should be made 
absolutely water tight, so that no 
moisture can reach the coil. 
No inflammable material whatever 


should be used in the magnet, particu- 
larly in any part of the coil. 

The coil should be held rigidly in 
the magnet case so that it can not 
move in any direction. 

The coil should be protected from 
the hammer blow delivered in drop- 
ping on its load. 

One of the important latter-day in:- 
provements is the impregnation of the 
magnet with a water-proof, insulatirg 
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compound, injected under pressure after 
the air has been completely exhaustcd by 
a vacuum process. This serves as a seal 
against moisture finding its way inio the 
interior of the magnet, either in the form 
of water or in the more insidious form 
of moisture-laden air, which when the 
magnet became heated in service was con- 
verted into steam and formerly gave rise 
to innumerable troubles. As now 
structed, breakdowns need hardly be 
feared on account of moisture short cir- 
cuiting the coil since the methods of 
water proofing are so efficient that it is 
not unusual nowadays to see a magnet be- 
ing cooled off by playing a hose on it. 

In respect of dimensions of magnets 
manufacturers are practically in ac- 
cord as to the most suitable s‘ze for 


con- 


January 6, 1910 




















MAGNETIZING COIL 


by 
Win! 
ne 


—e_: 





























another in magnets of different makes, 
them to keep one or more magnets 
constantly employed in handling bil- 
lets, pig iron and scrap. The 50-inch 
magnet is used for the same purpose 




























































each particular purpose. While the and in the majority of mills is pre- 
sizes vary an inch or two one way or ferred to the 60-inch magnet because 
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Fic. 15 
they all closely approximate the fol- of its lighter weight and lower cost. 
lowing , diameters: 60 inches, 51 The 42-inch magnet may be described 
inches, 42 inches, 36 inches, 12 inches. as a general utility tool and, all things 
The 60-inch, 5l-inch and 42-inch coOmsidered, is perhaps the most use- 


magnets are the ones generally pre- 
ferred for handling pig iron and scrap. 
The first of these has only recently 
come into use and seems to have 
been developed to meet the require- 
ments of the larger plants, whose 
output is sufficiently great to enable 
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ful for the plant of size. 
The cost and weight of this size are 
only about half that of a 51-inch mag- 
net, while its lifting capacity is only 
about 500 pounds less than the larger 


It is the size generally pre- 


average 


magnet. 
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ferred for use with locomotive cranes, 
but may of course be used with over- 
In the 
with 


as well. 


head traveling cranes 
first case it is usually supplied 
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been placed on the market. This is 


energized from an ordinary incandes- 


cent lamp socket and is provided with 
a push button in the handle for open- 


aunt 
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were used for securing the chains 


which the magnet was suspended from 


hy 


the crane hook, proved to be a source of 
annoyance, due to frequent breakage, and 
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lic. 16—Cross SECTION OF THE ELEcTRIC CONTROLLER & Mrc. Co.’s Lirtinc MAGNET. 


a yoke and single link suspension re- 


quiring only about 2 feet headroom, 


while for use with overhead traveling 
cranes or gantries the familiar tripod 


chain form of suspension, commonly 


used with magnets of larger size, is 


employed. 

The 36-inch magnet is likewise often 
locomotive and 
wide field 
work, 


with cranes, 


of 


used 


finds also a usefulness 
skull-cracker 
The 


about 7 


in 
only 
of 
or 


magnet weighs 
but 


weighing a 


12-inch 
5 capable 


is 


pounds, 


lifting a casting ton 


more. It is principally employed for 


handling tank heads, boiler plate and 


being suitable for use 


castings, not 


with broken material. 


has 


Quite recently a hand magnet 











to 


fields 


and closing the circuits the 
It finds its principal of 
usefulness in machine shops, hardware 
stores and It also 


in the packing rooms of large estab- 


ing 

coils. 
foundries. is used 
lishments for the purpose of reclaim- 


ing nails from the sweepings. 

The circular, or “mushroom” form for 
handling pig iron or scrap has been ad- 
opted by all manufacturers of lifting 
magnets, this form of magnet body being 
dictated by the form of the coil which it 
encloses. The coil itself is now always 
constructed of strap copper with mica and 
Manganese stee) 33 


asbestos insulation. 


today generally used for the coil shict is 
of magnets being infinitely more durabie 
than the brass formerly employed for tlis 


purpose. The eye-bolts,, which at first 


have now been generally abandoned in 
favor of heavy lugs cast integral with 
the magnet body, as shown in the various 


illustrations. 

In addition to the standard types 
described above a great variety of 
lifting magnets for special purposes 
are manufactured. Magnets for hand- 
ling plates, rails, pipe, sheet metal, 


etc., are nearly always rectangular in 
form often provided with 
special pole pieces so designed as to 

to be 
with the 


and are 


bring the particular shape 


handled in intimate contact 
magnet poles. 

All lifting magnets of 
make are designed for use on direct 
current circuits only, and usually for 


115 or 230 volts. This is because the 


whatever 
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Fic. 17—Cross SECTION OF A CUTLER-HAMMER CLUTCH Co.’s LirTING MAGNET. 
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characteristic reversal of current in an 
alternating current source of supply 
makes it unsuitable for the continu- 
ous energizing of the magnet coil. 
It is true that alternating current 
solenoids are common nowadays and 
the lifting magnet ‘being merely a 
magnified form of solenoid it would 
seem that it should be possible to 
build alternating current lifting mag- 
nets also. As a matter of fact it is 
possible, but not practical. The cost 
of such a magnet would be prohibitive 
and there is already a cheaper meth- 
od at hand for enabling plants sup- 
plied with alternating current only to 
employ lifting magnets in their work, 
which consists in using a motor-gener- 
ator set, the motor of which is de- 
signed for operation on an alternating 
current circuit while the generator op- 
erated by the motor generates direct 
current for energizing the magnet. 

In closing, a very important appli- 
cation of lifting magnets should be 
mentioned. That is, the magnetic 
handling of skull cracker balls. The 
old method of a latch engaging a link 
fastened to a pear-shaped ball was 
slow, inefficient, and dangerous to life. 
The ball usually settled with the link 
underneath, so much time and labor 
was expended in turning it so as to 
expose the link. The latch was tripped 
by pulling on a rope, and often this 














Fic. 18—Eastwoop MaGNet HANDLING 
SKULL CRACKER, Point CONTACT. 
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pulling started the ball to swinging, 
and destroyed the aim, resulting in a 
miss when the ball was released. The 
man pulling the latch was always in 
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day, one is impressed by the fact that 
more radical improvements in lifting 
magnets have been made in the past 
than in all the 


three or four 


years 





Fic. 19—Cutiter HAMMER MAGNET HANDLING SHEETS 


a dangerous position, liable to be hit 
by flying pieces of metal. Much time 


and labor was expended in moving 
by hand the pieces to be broken, and 
then the broken With the 
magnet, no labor is required except 


and one ground 


pieces. 


crane operator 
The magnet handles not only 
broken 
Since 
cutting 


the 
man. 
the ball, but the pieces to be 
and then the broken pieces. 
the ball is released by simply 
off the current, no swinging occurs, 
and every shot is sure to hit. A 
striking example of the ability of the 
magnet to handle large masses is 
seen in Fig. 18, East- 
wood magnet handling a large skull- 
cracker. 


showing an 


Tracing the history of the lifting 
magnet from the first crude designs 
of 10 or 12 years ago to the wonder- 
fully efficient magnets. of the present 


preceding years during which inven- 


solution of 


tors were groping for a 
the problem that confronted them. 
These problems involved the making 


should ‘be at once 


light in 


of a magnet that 
high in lifting capacity, 
weight, absolutely fire-proof and mois- 
ture-proof and which, moreover, would 
withstand the continued 
hammering of countless tons of pig 
iron and scrap—and all to be accomp- 
lished without making the costs of the 
magnet prohibitive to even the small- 


be able to 


est mill. 


How well these have been worked 
out is demonstrated by the widespread 
and growing use of the lifting magnet 
as an essential ite mof equipment of 
present day plants and by the fact 
that a magnet can be had today at a 
price of about half that of a few years 


since. 
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Beams Pitteburs. Se $30.00 31.00/32. 00/32. 00/32. 00/32. 00/32. 00/32. .00/34.00/34.00 | $34.00/34.00/34. 00/34. 00/34. 00 34.00 34.00 34. 00): 34.00/34. 00 34.00)34.00 |) $34.00/34.00/34. 00/34.034.00 34. 
Bar Iron Cleveland....... $33. 25 33.00 32.00 32.00/31. 50/30. 00 29.75/32. 00/34. 00 34. 25/37.20/40.00 | $38.00/35. 50/34. 00/33.00/32..00 32.00 32.00 33.50/34 . 00/36. 00 30. 0039.00 |) $39. 00 36.50/36. 00/36 035.00 34. 
No. 2Fd'ry Birminguam. £13.50 13 50/13.50 13.25/12.75)11.85 11,00) 11.65/11.75 12.50114.00}41.00 | $14.00114 00 13.70/13 65\13.75 13.50 13.00 14.15/16.00 17.15)21.25|22.00]) $23.00)23.00)22.75122 Ae 1.4021. 
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{.00/34.034 00 34.00/34 00/34 .00 34.00 34.00/34 05/3400, $34.00 34.00/34.00 34.00 34.00 33 00/32 .00/32 00 32 .00'32.00 32.00 |32.00) $32.00 29.00 26.00 24 .00 25.00 26 00 27 .00 28.00 30.00 30.00]31 .00/32 00 
3. pa: 36. G35. 0034 00s 34.00/33 .00/33 .00 32.50/31.00/31.00 $28.80 27.00|28.00 28.40 30.00 29. 00/29. 00 29.00 29.00 29.00 29.00 29 00) $29 .00 28 .75 26.20/25 .25 25.00 26.20 29. 25 30.00/30 00'30.00!32 .00 32.00 
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